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Summary 
The work repmted in this thesis investigated Arabic reading comprehension skills 
amongst children in Kuwait. The first study investigated Arabic-speaking children 
leatning to read in Arabic and English ( 49 grade 5 and 6 children), and found that the 
English data confmmed to those found with English first language cohorts. A second 
study then focused on children lemning to read in Arabic only (123 children from grades 
3 to 6). The data from the two initial studies indicated that Arabic reading 
comprehension is related specifically to phonological awareness and automatic word 
processing skills. A further two studies investigated additional potential predictors of 
reading comprehension skills and argued for the addition of non-verbal ability, 
morphemic awareness and syntactic processing measures as predictors of variability in 
Arabic reading comprehension levels. Participants in these studies were children from 
mainstream Kuwaiti grades 3 to 6 children (178 children in study 3, 178 in study 4), 
though an additional cohmt of children from a special school for children with leatning 
disabilities was tested in the third study. Overall, the findings from the work were 
consistent with the view that phonological awareness is an itnportant skill in Arabic 
reading development, particularly when a regulm· orthography is experience in early 
lean1ing, though the need to predict infonnation in Arabic text may make the processing 
of additional orthographic features (such as syntax) within text particularly useful. 
These data argue that English-lru1guage-based models can infonn the development of 
models of Arabic literacy acquisition, but that these will need suitable modification to 
explain fully reading comprehension skills in Arabic. These models will inform the 
development of futther tests that, in addition to those developed and trialled as part of 
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the cunent research, should support the measurement of Arabic reading abilities and the 
identification of Arabic literacy leatning difficulties. 
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Chapter 1 
Overview and BriefBackground 
This thesis will report four Studies involving the development of new tools to assess 
skills hypothesized to underlie Arabic reading comprehension. These hypotheses were 
based on models of reading comprehension (for example: Bernhardt, 1991; Gough, 
1972; Hoover & Gough, 1990; Tyler & Nagy, 1987), derived primarily from English 
language data, though also considering data fi·om more transparent ｭｴｨｯｧｲ｡ｰｨｾ･ｳ＠ (e.g., 
Gennan- see chapter 3). This work should be valuable for educationalists working with 
children, in patticular, to identify children at risk of literacy lem·ning problems. It will 
also provide data facilitating development of models of reading skill in the Arabic 
language. Therefore, the work has both practical and theoretical hnplications of benefit 
to educationalists atld researchers. 
Reading research typically focuses on three major m·eas ( cf. Perfetti, van Dyke & Hatt, 
2001): lexical processing, sentence processing and text comprehension. In Arabic, while 
there is research on literacy development and predictors of lexical processing, resem·ch 
on text comprehension and sentence processing is scaTce. This may not be a major 
problem ifvm·iations in literacy ability, and pmticularly literacy difficulties, are viewed 
as based around problems with acquiring word reading and spelling (see British 
Psychological Society, 1999). Lexical processing, or word reading level, influences 
would focus on processes involved in decoding- i.e., access a written word lexicon. In 
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contrast, work on sentence or text processing more naturally would focus on processes 
involved in dealing with meaning. If the decoding processes explained variations in 
Arabic reading levels, then previous work on lexical processes should allow us to predict 
literacy skills differences. However, as discussed below, the specific features of the 
Arabic language/mthography mean that focusing simply on word-level literacy may not 
be the most productive way of assessing variations in literacy acquisition - i.e., 
explanations of variations in dealing with meaning level processing may be vital to 
understand Arabic literacy skills, even those involved in identifying individual words 
within text. 
Arabic is one of the major languages in the world: UNESCO statistics place Arabic as 
approximately joint second (along with English and Spanish, but behind Mandarin) in 
the number of people reporting it as their first language. These statistics suggest that it 
is the main language of communication for more than 300 million individuals, possibly 
more ifthe written form of the language is factored, patticularly in the form of religious 
texts. The written fonn of Arabic is known as Modern Standard Arabic or MSA. Local 
fmms or dialects have evolved owing to the diversity and geographical separation of 
Arabic-speaking countries. Clearly, individuals may not effectively understmtd the local 
dialect from another m·ea so MSA has become the common language of communication 
across the Arab world and is taught at school. Developing good skills in MSA enables 
pan-Arabic understanding. Despite the potential significance of written text in Arabic 
life, there are still many individuals who cannot read (some 9% of the world's illiterate 
individuals live in the Arab world). Problems related to fonnal schooling account for a 
large number of individuals without functioning literacy skills. However, weaknesses in 
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literacy acquisition also tnay be assessed by research (such as that described in this 
thesis) identifYing individual differences in acquisition from the perspective of 
cognitive-developmental factors related to Arabic literacy skills. 
Arabic has some interesting features so investigations of literacy acquisition give us 
impmiant leads with which to understand literacy problems in general. The different 
written fonns that an Arabic reader may experience may explain certain difficulties. As 
with most Semitic languages, such as Hebrew, Arabic has a highly regular/transparent 
mihography when presented in the marked or vowelized fmm of the writing system. A 
regular or transparent orthography is one where a relatively simple relationship exists 
between the written fonn and the language sounds that it represents; i.e., there is close to 
a one-to-one conespondence between graphemes and phonemes. In other orthographies 
(English is a good example), this correspondence is less transparent, meaning that a 
letter tnay represent several sounds, and several different letters may represent a 
particular sound. However, the Arabic language is based on a highly derivational 
morphological system. Once lean1ing the basic association between written and verbal 
forms has occuned, the emphasis of the written form is on meaning, which is conveyed 
primarily by morphological components. Despite languages such as Arabic having a 
highly regular orthography when fully marked (or fully vowelized), this form is rarely 
used in most literary texts read by the tuore experienced reader (the exception, most 
likely, being religious texts). Once beyond initial schooling grades, the Arabic-speaking 
child is likely to experience text in which shmi vowel markers are removed, leading to 
an mihography that is opaque in its relationship between letters and sounds, and to texts 
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that contain a large number of homographic words (i.e., words that look alike but which 
represent different concepts and are pronounced differently). Such non-vowelized text 
needs to be read "in context"; the reader will have to decipher the context within which a 
word is written, such as the meaning of words around the homograph or the general 
theme of the passage, to be able to understand the meaning of the word and pronounce 
that word correctly. Hence, Arabic word processing may rely on sentence processing or 
text comprehension to a larger extent than found in some other languages, including 
English. For example, Abbott (2006) concluded that Arabic speakers self-refer to 
different strategies when reading compared to Chinese speakers. Further research on 
sentence or text-level processes, therefore, seems appropriate to understand Arabic 
reading development, and the current thesis focuses on this area of work. 
Reading comprehension involves the extraction of meaning from text. It is an 
integrative process, requiring both the recognition of individual words and knowledge of 
their meaning. Gough & Tunmer's (1986) Simple View of Reading maintains that 
successful reading comprehension is predominantly dependent on the speed and 
accuracy with which words are decoded, and language (or linguistic) comprehension. 
This model implies that an equal amount of proficiency in both component skills is 
required for text comprehension. However, Chen & Vellutino (1997) found that the 
relationship between language comprehension and reading comprehension was mediated 
by decoding ability. Language comprehension facilitates reading comprehension only 
once decoding skills have reached a certain level of proficiency. Consequently, if 
decoding skills are poor, the contribution of language comprehension to reading 
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comprehension will be minimal. This interaction is perhaps best understood with 
reference to a model of the language system. The language processing system is 
typically perceived as a hierarchical progression of components; the phonological unit 
representing the lowest level of analysis, semantic and syntactic components being 
located fmther up. During reading, the phonological module automatically segments 
words into their underlying phonological elements. It is only in this form that 
infonnation can be passed up the hierarchy and higher-level cognitive analysis applied 
(Shaywitz, 1996). Inefficient phonological analysis, with regard to the accuracy and the 
speed with which phonological representations are accessed, creates a bottleneck that 
constricts infonnation flow to higher levels of processing (language comprehension), 
consequently interfering with the extraction of meaning from text. 
According to these models, phonological awareness and decoding skills represent a 
major detenninant of individual differences in reading comprehension. The extent to 
which reading comprehension is mediated by phonological processes, however, is 
subject to considerable debate (see Coltheatt & Coltheatt, 1997, for a review). Several 
models maintain that the only route from orthography to semantics is via phonology, 
while others advocate a direct link between orthography and semantics. Phonological 
awareness and decoding skills thus represent two of the variables whose contribution to 
Arabic reading comprehension the cunent work seeks to determine. 
In addition to phonological awareness and decoding skills, short tenn working memory 
has also been identified as an impmtant component of reading con1prehension (Daneman 
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& Carpenter, 1980). For example, the ability to parse a sentence relies on the temporary 
storage and concut1'ent processing ofinfmmation via working memory. Although the 
literature is inconsistent as to whether a general or a domain specific processor mediates 
reading comprehension, it becomes clear that processing efficiency rather than storage 
capacity plays an important role in the ability to comprehend text (see Swanson, 1999, 
and Swanson & Sachse-Lee, 2001, for evidence and a discussion ofthese points). In 
order to investigate such relationships, measures of shmt-tenn storage, working memory 
and processing speed were included in the current Arabic language work. 
The development of proficient text comprehension is influenced by an individual's 
general language skills. The comprehension process is extremely broad, and utilizes a 
wide range of verbal abilities. Proficient verbal semantic skills aid reading 
comprehension in that they facilitate the development of word knowledge (vocabulary), 
efficient metacognitive strategies and the ability to draw inferences fi·om text. TI1e 
dependence of reading comprehension on verbal skills has been suppmied by the 
literature on poor comprehenders (see Nation & Snowling, 2000). These individuals 
manifest a specific deficit in language comprehension in the absence of a weakness in 
decoding skills. In order to detennine the contribution of lexical processes (over and 
above decoding) to the reading comprehension ability of Arabic students, single word 
reading (accuracy and speed) measures were included in the work repmied in this thesis, 
as well as tasks requiring tnorphemic awareness. In addition, and to assess the influence 
of general comprehension skills, a measure of listening comprehension was also 
developed as prui of the reseru·ch. Finally, to measure the role of syntactic processes, a 
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measure that combines grrunmatical and word order knowledge was derived from the 
English language literature. Each of these areas may be infonnative about the processes 
underlying Arabic reading cotnprehension skills. 
Reading comprehension is an extremely complex skill necessitating the integration of 
numerous cognitive processes. The research unde1taken in this thesis, by attempting to 
isolate the basic processes that predict variance in reading comprehension, aims to 
inform theory and practice. The work focuses on the reading comprehension abilities of 
Arabic-speaking children, since this group has been relatively little studied in the 
literature and unusual features of the language/writing system make assessment of text 
processing interesting. A cognitive con-elates approach is adopted in order to investigate 
the extent to which individual differences in reading comprehension can be predicted by 
various underlying skills. The findings should be informative about universal theories of 
reading comprehension and indicative of the smt of literacy lean1ing problems that 
children may encounter, thereby providing evidence on which to base assessment and 
intervention practices. 
The four Studies repmted in this thesis involved the development of measures to support 
the assessment of reading comprehension levels amongst Arabic-speaking children in 
Kuwait as well as the identification of Arabic-speaking children with literacy leruning 
disabilities. Psychometrically sound measurement tools are vital for the appropriate 
assessment of skills levels. Assessment of areas of difficulties and strengths has been 
found to be of central importance in the effort to support the individual with learning 
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difficulties, for example. h1fmmed identification leads to more effective outcomes in 
remediation, patticularly in literacy, whereas a failure to recognize difficulties can often 
lead to the child becoming atlxious or depressed and suffering serious losses in self-
esteem, confidence and motivation (see Edwards, 1994; Miles & Vanna, 1995), which 
n1ay lead to anti-social behaviour (see a study on young offenders within Kuwait by 
Elbeheri, Everatt & AI Malki, 2009). Objective assessment procedures and tools m·e 
essential to the educational practitioner in both their initial identification of those at risk 
atld their formation of an education plan designed for the needs of the individual. Most 
current assessment tools have been developed for the English-speaking child and many 
of those used in the Arab world are relatively simple re-standat·dizations of these tools. 
However, learning to read and write in one language is not necessarily the same as in 
another. Underlying cognitive factors related to literacy leatning difficulties have been 
found to vary between languages (Smythe & Everatt, 2004 ), atld there is no reason to 
pre-suppose that the best predictors of literacy development in one language (e.g., 
English) will be the same as those in another (e.g., Arabic). Aspects of the language or 
culture within which an individual is immersed may make an assessment measure 
inappropriate as a predictor of literacy skills. Therefore, this research aims to inform 
this m·ea of work by suppmting the development of tests that are appropriate for testing 
in an Arabic language context. · This will be achieved by Studies identifying predictors 
of the reading comprehension levels of Arabic-speaking children, which will infonn 
models of Arabic reading. These models, in addition to the findings and measures 
developed as part of the research, will then inform further test development work in 
Arabic, which it is hoped will suppmt practice and modify theory. 
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The first Study compared a group of bilingual Arabic/English-speaking children who 
were tested in both languages to assess whether reading comprehension in Arabic shows 
similar features to that found in English language data. A group of 49 grade 5 and 6 
children (12 male and 12 female from grade 5, and 12 male and 13 female fi·om grade 6) 
were given a newly developed Arabic reading comprehension measure and an English 
language equivalent (note that the typical grade 1 child in Kuwait is aged 6 years old and 
that children in higher grades are usually one year older per grade). They were also 
assessed on newly developed measures of listening comprehension, word decoding and 
phonological skills in both languages, since these are the areas that have been 
hypothesised to be predictive of literacy skills. All measures were found to have good 
psychometric properties and were appropriate for the current comparison work. The 
English language findings fi·om this Study were consistent with the literature on English 
reading comprehension; i.e., reading comprehension was predicted by English listening 
cotnprehension and non-word decoding, with the latter skill being predicted by 
phonological ability. Arabic reading comprehension, however, was predicted by 
phonological ability alone, suggesting that models of reading comprehension in Arabic 
might have to be developed that are somewhat different fi·om those used to suppmt the 
development of measures in the English language. Such a theoreticaltnodel of the skills 
under assessment should suppmt the production of valid and appropriate measures and 
so this initial cross-language Study provided a basis to refine assessment tools. 
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Given the evidence from Study 1, the second Study focused on the relationship between 
reading comprehension and phonological processing, but this time used measures 
appropriate for testing mainstream (primarily monolingual) Arabic-speaking children 
who were learning to be literate in Arabic only. h1 total, 123 children from grades 3 to 6 
(15 girls and 15 boys in grade 3, 16 girls and 15 boys in grade 4, 15 girls and 16 boys in 
grade 5, and 16 girls and 15 boys in grade 6) were tested on measures of reading 
comprehension (in addition to the fluency-based measure used in Study 1: a newly-
developed question-and-answer comprehension test was also used). In addition, 
measures of reading accuracy/speed, decoding, phonological awareness, rapid naming 
and phonological and working memory were incorporated into the test procedures. 
Again, these measures were developed in Arabic for the purpose of the test development 
theme of this thesis. Overall, the data were consistent with phonological awareness 
skills and the rapid access of phonological labels being important predictors of Arabic 
reading comprehension levels, in addition to measures of reading accuracy and reading 
speed. These findings confirm the importance of phonological processing in the 
assessment of Arabic reading comprehension, this time in a Kuwaiti mainstream non-
bilingual Arabic-speaking cohmt. 
Study 3 assessed a futther potential area of test development that may support the 
prediction of Arabic reading skills. This focused on morphological awareness measures 
in addition to the phonological processing measures highlighted in Study 2. However, 
the third Study also included an additional practical feature of assessing the 
appropriateness of the measures to distinguish those with leatning disabilities from those 
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within mainstream educational contexts in Kuwait. Therefore, this Study examined the 
role of morphological awareness in contrast to phonological processing in reading 
comprehension amongst two groups of native Arabic-speaking children: a group with 
leru11ing disabilities (LD - 9 grade 3 children, 1 female, 1 0 grade 4 children, 3 female, 
16 grade 5 children, 3 female, 11 grade 6 children, 4 female, 1 7 grade 7 children, 1 
female, and 24 grade 8 children, 4 female), ru1d a mainstream group ( 40 grade 3 
children, 20 female, 50 grade 4 children, 26 fetnale, 47 grade 5 children, 23 female, ru1d 
41 grade 6 children, 20 female) who were matched to the LD group in age or reading-
level. Tests of reading comprehension fluency, phonological skills, morphological 
ability and non-verbal ability were given to both groups. For the mainstream children, 
unique variability in comprehension was predicted by the morphological measures, in 
addition to that predicted by measures of phonological skills and general non-verbal 
ability. These data were consistent with the importance of all three ru·eas in processing 
written Arabic text and ru·gue for their inclusion in assessment procedures. In contrast, 
for the LD data, vru·iability in comprehension was not predicted by morphological 
ability, even though the LD children performed the morphology task as well as their 
typically developing peers. Again, the findings ru·e likely to inform theories of reading 
acquisition across languages: the 1norphology effect in Arabic may be larger than that 
found in English, for exrunple. The findings should inform recommendations for LD 
intervention in Arabic, since morphological processing is an area of capability for 
Arabic-speaking LD children which may not be incorporated into reading tasks (i.e., it 
may be a strategy that can be taught toLD children which will improve literacy levels). 
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In Study 4, measures of syntactic awareness were considered. Given the relative lack of 
research on which to base this test development, this work identified a newly developed 
Arabic syntactic awareness measure as having good psychometric properties and as 
appropriate for use in the investigations in this thesis. This Study used the developed 
syntactic tool with 178 Arabic-speaking children from grade 3 to 6 of mainstream 
schools (40 in grade 4, 20 male, 50 in grade 4, 24 male, 47 in grade 5, 24 male, and 41 in 
grade 6, 21 male). These children were assessed on their reading comprehension 
fluency (an assessment used throughout the thesis), phonological processing skills 
(measures of awareness and speed of access obtained via the work in Study 2), 
morphetnic awareness (derived from Study 3) and syntactic knowledge (the syntactic 
measure). The data continued the relationship between reading comprehension and 
phonological skills in Arabic mainstream children, as well as the potential influence of 
morphological awareness. In addition, there was a strong relationship between reading 
comprehension and syntactic knowledge which argues that the impot1ance of this aspect 
of processing for Arabic reading should be assessed fmther in future work in this field. 
Overall, the data argue that a simple English language model may be inappropriate as a 
way fully to explain reading comprehension skills in Arabic. The findings argue for 
Arabic reading comprehension to show relationships with phonological, morphological 
and syntactic processing, as well as non-verbal processes. They indicate the need for 
further research to develop more appropriate models to explain variations in Arabic 
reading levels. These tnodels will infonn the development of further tests that, in 
addition to those developed and used as pat1 of the cunent reseru·ch, will suppott the 
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measurement of Arabic reading abilities and the identification of Arabic literacy leruning 
difficulties. 
The following chapter provides a longer introduction to the background of the research 
repm1ed in this thesis by considering models of reading comprehension, aspects of text 
processing and the Arabic writing system. The focus of the work is on reading 
comprehension. Therefore, much of the work described in this introduction will focus 
on this skill. However, comprehension of text involves other skills including processing 
individual words and this latter area has been a focus of much of the work on Arabic. 
This introduction will cover a range of thetnes, thereby providing the reader with an 
understanding of the background to this thesis. 
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Cbapter 2 
General Introduction 
Comprehension is the ultimate aim of reading (Perfetti et al., 2007). It enables us to 
acquire information, to communicate successfully, and to achieve academic success. 
Our goal when reading a text is usually to derive an overall interpretation of what is 
described, rather than simply to retrieve the meanings of individual words or sentences. 
Petfetti et al. (2007) concluded that comprehension occurs as the reader builds a mental 
representation of the message in a piece of text. The processes that bring about this 
representation occur at several levels: at the word level (involving lexical processes), at 
the sentence level (such as syntactic processes) and at the text level (such as making 
inferences across sentences). Across these levels, processes ofword identification, 
parsing, referentialtnapping, and a variety of inferential processes all contribute, 
interacting with the reader's conceptual knowledge, to produce the mental representation 
of the text. These can be classified into two major processes: (i) the identification of 
words and (ii) the engagetnent of language processes that assemble these words into the 
message. As argued early in the twentieth century, these combine "very many of the 
most intricate workings ofthe human mind" (Huey, 1908; p6). Gates (1949) formed a 
similar view defming the skill of reading as a complex organisation of patterns, which 
involves superior mental conditions. These conditions are liable to include all types of 
thinking, analyses, justifications, imaginations, rationalization and problem-solving 
abilities. h1terestingly, these capabilities are associated with the use of language, but not 
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intrinsically linked with the application of reading. Clearly, processing written forms 
supports recognition, which might be considered as a written-form process: 
understanding is often thought to be based on language ability. 
Kintsch & Van Dijk (1978) and Rumelhart (1977) observed that reading is efficient only 
when the reader maintains successful links between different components ofthe reading 
process. The at1 of reading or reading skill includes knowledge about written symbols, 
stat1ing with smaller segments, such as letters, syllables and words, and proceeding to 
Iru·ger units comprised of clauses, sentences, a11d paragraphs. The interpretation of a text 
involves an at1alysis of the infonnation contained within the material. Text reading 
requires good exposure to language so that interpretation of the lexical and syntactic 
structures of the text can be achieved. The reader's experience and initial understanding 
of the text will allow the application of previous knowledge, the making of predictions, 
the interpretation of assumptions, and the drawing of inferences. Those capable of 
applying these different skills are identified as good readers. 
Bernhardt ( 1991) proposed an interactive model of reading arguing for five factors that 
influence reading comprehension: (i) fluent word recognition; (ii) fatniliarity with text 
structure; (iii) appropriately used background knowledge; (iv) syntactic awareness; and 
(v) phonographemic features. Metacognitive reading strategies were also recognized as 
another impm1ant factor in Bernhardt's model. Devine (1988) states that to achieve 
language proficiency it is necessary to read a11d apply background knowledge and 
reading strategies. Such views may be associated with the final stage in Chall's (cited in 
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Adams, 1990) model where the reader comprehends material to a degree based on the · 
need to achieve their goals in reading - the reader can analyze, synthesize, and can make 
judgments about their reading, thereby constructing knowledge and understanding. In 
contrast, Clarke (1988) observed that those readers with n1inimallanguage expertise 
might depend on poor reading strategies at the initial stage and then transfonn to text-
bound readers who decode text. Carell (1988) had a different observation, stating that 
the same type of readers might transform into knowledge-bound readers who ovettly 
depend on background knowledge as a means to reimburse their minimal proficiency in 
language. 
Models argue that reading is cmnposed of decoding and linguistic comprehension. The 
thesis, therefore, will continue with a review of some of these influential models. 
Models of Reading and Reading Comprehension 
A model can be defmed as a representation that explores the functioning and interactions 
of the components of an object or action. Models may be images that visualize a 
phenomenon or, as many of the following would be considered, representations that help 
in understanding research and in explaining theories. Reading is a skill that starts from 
initiaVbasic processes to higher levels or more sophisticated processes. The aim of a 
reading model should be to explain these different processes from basic word 
recognition to integrating and interacting systems that fonn meaning from text. 
22 
An approach to understanding how reading occurs arises fi·om the realm of cognitive 
science. The methods of the cognitive scientist have focused on viewing the mind as an 
infonnation processing system. Infonnation input for a system has been-envisaged as 
occurring between various actions inside the brain. A cognitive scientist, therefore, 
attempts to explore the processes that are taking place inside the brain. This involves 
exploring infonnation flows inside the brain and determining reactions after receiving 
different types of information. Cognitive science has been applied in analysing the 
process of reading and various cognitive models/theories have been proposed starting 
from the input of graphemic information to the visual system, to the output vocalization 
of a sentence, with the aim of exploring the effect on reading. Cognitive science 
research has developed some ofthe most influential models of reading. The focus of 
this thesis was on reading comprehension: the models described will focus on this level 
of the reading process. However, models that discuss word recognition also warrant 
consideration when they have direct bearing on comprehension. Through an 
understanding of the reading process, we may better be able to inform teaching by 
identifying strategies that improve reading. In this sense, a model would help us in 
hypothesizing the nature of components and how a deficit in these 1night lead to reading 
disabilities; for example, weak or slow word recognition may cause poor 
comprehension. In this way, a good model of reading should provide clues for the 
development of good instructional approaches and intervention strategies that could help 
readers at different stages in reading development. 
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Before looking specifically at some influential models, it is wmih considering the 
difference between those models that see reading as a process from basic features up to 
complex processes versus those models that focus on the influence of higher-level 
cognition on the perception of basic stimuli. Research focused on the bottom-up view of 
reading has concentrated on areas such as sensory representations, long-term memory, 
syntactic function of a word, lexicography, etc. For example, Gough's (1972) model 
began with low-level sensory letter contribution, evolving to phonemic and lexical-level 
depiction paved the way for a deeper structural depiction. Spoehr & Smith (1973) and 
Taft (1985) observed the reading process as a ､･ｶ･ｬｾｰｩｮｧ＠ structure, starting with basic 
features and developing into more complex components. In most of these types of 
models, it is assumed that an abstract sensory depiction of a word will access the lexicon 
of the reader. Since the process of accessing the lexicon is achieved by a part or whole 
component of a word, the function of the single letter remains an important contender in 
accessing the internal code. Although cmnprehension is the ultimate goal of reading, 
word recognition is an equally important aspect of understanding text. A child with poor 
word recognition skills will be seen to have poor reading levels (see Stanovich, 1986, 
1993 ). Although the processes that lead to good word recognition skills are debated, 
experience is an important component (Adams, 1990). Skilled readers have the 
experience to be able to process words even when the visual stimulus has been changed 
considerably; such as isolated words versus words embedded in text, or text that is 
presented in typed or cursive fonn (De Zuniga, Humphreys, & Evett, 1991; see also 
Barron, 1981a, and Patterson & Coltheru1, 1987). 
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Larson (2004) observed that there are several models that attempt to explain the 
recognition ofwords: (i) the word shape model, (ii) the serial letter recognition model 
and (iii) the parallel letter recognition model. In the first (word shape) model, word was 
considered· as a complete patten1 rather than as a collection of letters. The word pattetns 
were identified in the form of a shape or linage. Cattell's ( 1886) model of word 
recognition was consistent with this perspective, as too was that of Reicher (1969). In 
contrast, the second model discussed by Larson (2004) argued that reading is achieved 
by attending to each individual letter in a series from left to right. Gough's (1972) 
model fell into this perspective. As evidence, theorists often pointed to the work of 
Sperling (1963), who argued for reading to increase by 10-20 milliseconds per letter, 
meaning that participants should recognize shorter words faster than longer words. This 
view was considered better than the word shape model, since shape should not be 
influenced by word length. However, the serial letter model also had problems, 
particularly explaining the Word Superiority Effect in which a letter could be identified 
more readily when presented in a word than in isolation under conditions of a brief 
exposure. This effect was less influenced by word length, suggesting that the reader can 
infer letters when presented in the context of a word rather than have to process each 
letter ii1dividually in series. This potential parallel processing of letters led to the third 
model discussed by Larson (2004). The parallel letter recognition 1nodel argued for 
simultaneous recognition of letters within a word. The characteristics of each letter were 
processed as horizontal lines, diagonal lines and curves. This process of inferring also 
led to problems for very strict bottmn-up models and to the need to consider altetnatives. 
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The strict sense of the process of top-down reading depends on the capacity of the reader 
to use background knowledge/experience to fonn expectances about text. In this sense, 
the focus has been on what the reader contributes to text processing. Research based on 
this perspective therefore 1night concentrate on the role of memory in reading. Stein & 
Glenn's (1979) script theory, Schank & Abelson's (1977) grammatical theories and 
Mayer's (1979) hierarchical theories based on text structure attempted to explain top-
down reading, though Schema theory has proved to be the more influential perspective 
in this genre. Bartlett (1932, cited in Pearson (2002) was the first to describe the process 
of schematic ordering of infonnation that has led to the cunent position that a complete 
model of reading must take into account the readers' prior knowledge. Perfetti (1985) 
discusses the idea of a schema as serving as a scaffold on which to construct the 
meaning of text. New infonnation obtained during reading is filtered into the existing 
schema to aid understanding. Prior knowledge that fonns the basis of the scaffold can 
then be seen as highly influential of text understanding. Perfetti, Marron & Foltz (1996) 
argued that more experienced readers perfonn better at comprehension monitoring than 
less experienced readers, and Dixon, LeFevre & Twilley (1988) concluded that a 
reader's familiarity and knowledge of words is an impm1ant factor in successful reading, 
in both children and adults. Therefore, the individual's knowledge of the topic, as well 
as the ability to monitor and structure new infonnation into existing schemas, are 
fundamental to successful comprehension. In addition, the idea of schemas leads to the 
view that understanding the overall structure of reading material. should also aid 
comprehension as prior knowledge of the way text will be structured. should allow 
appropriate schemas to be selected/produced, as well as facilitating the asshnilation of 
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new information. This model, therefore, provides the basis on which to view how prior 
knowledge influences reading within a cognitive-linguistic framework. 
The 1980s saw the emergence of new models based on bottom-up and top-down 
perspectives investigating the combined effect of bottom-up and top-down interactions 
and therefore needed to consider the reader's efforts in the process of constructing 
coherent text depictions in accordance with the text's structure. This was achieved by 
the combined affect of the complex co-operation between comprehension processes and 
memory. When the reader begins to perfonn a reading task, initial interpretations would 
influence recognition of subsequent pieces of text. For example, socio-cultural contexts 
also have been associated with these individual-based influences on text processing. 
Such tnodels argue for the need to consider the reading of text :fi:om a social and cultural 
perspective, in which the context might act to shape reading and hence explain the 
capability of the reader. 
However, as one of the early influential cognitive viewpoints, Gough's (1972) model 
focused on the initial stages of reading. Gough stated that graphemes enter the visual 
system and are registered by the brain in the form of a briefly retained icon, allowing 
processing by a pattern-recognition device to be accomplished. This pattetn'7recognition 
device classifies letters from the input string, which then enters the character register, 
and then a decoder that transforms the character into a phonemic depiction. A phonemic 
string then enters the mental lexicon and the ensuing lexical outputs are stored in the 
primary memmy of the reader. The reading process was completed when the complete 
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inputs combine together in the memory register. According to Gough, the task of 
reading involved a series of sequential steps, which can be considered as a series of 
transfonnations. Input signals were recorded as icons, which undergo a transformation 
to phonemic depiction, then to lexical-level description and lastly into a deep structural 
interpretation. 
LaBerge & Samuels (1974) formed a comparatively comprehensive model of reading 
similar to that proposed by Gough. Their tnodel was composed of three memory 
systems: (i) the visual memory system, which carries the visual ·depictions of the 
features involved in reading such as individual letters, spelling combinations, words and 
clusters; (ii) the phonological representations of spellings in letter strings and word 
groups; and (iii) the semantic memory system, which contains interpretations of words, 
word groups and sentences proposed for reading tasks. This model explained the 
process involved in reading as beginning with registration of the visual signals at the 
sensory level. The details were then explored through a series of specific tasks, which 
resulted in activated codes derived from the letters of each word: these codes were 
considered to be the product of a series of detectors, which identify the features of each 
letter. The resultant spelling pattern codes then provided information for access to 
visual word codes. Word meaning can be accessed directly from the visual word codes. 
This processing via visual word codes has been seen as the most direct way to access 
word infonnation and is needed for differentiating homophonous word pairs (the 
alternative access via phonological codes would lead to non-discritnination of different 
pronunciations and meanings: e.g., we know the meaning of pair versus pear out of 
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context). These visual word codes then can be translated into a phonological word code 
and to a word meaning code. If a letter string cannot be recognized via its visual fonn, 
the details can be translated into phonological spelling patterns, which, in tun1, would be 
fmther transfonned into phonological word codes and considered for word-group-
meaning codes. 
The Simple View of Reading has argued for reading to have two components, namely 
decoding and linguistic comprehension. Gough & Tunmer (1986) have often been 
credited with proposing this simple view of reading and reading disability, though there 
were many other researchers who have based their views on a similar perspective (see 
Aaron, Joshi, & Williruus, 1999; Carver, 1998; Hoover & Gough, 1990). Hoover & 
Gough (1990) drew three conclusions from their study of the components of decoding 
ru1d linguistic comprehension. They argued that an understanding of the two general 
processes explain reading comprehension, providing an analysis of differences in 
reading levels. They also argued that poor reading skills derived from three situations: 
(i) either from adequate decoding skill but poor linguistic comprehension; (ii) from 
adequate linguistic comprehension but poor decoding skills; or (iii) from problems in 
both linguistic comprehension and decoding skills. They also stated that older 
participant's reading comprehension should be equal to the combination of decoding and 
linguistic comprehension. 
Hence, one type of poor reading can result in what Stanovich (1986) described as "word 
calling". This describes the situation where a child will be able to pronounce words 
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efficiently but will find difficulty in understanding the meaning of the reading material. 
For example, the child might be familiar with decoding practice, but be poor in linguistic 
comprehension if the language of literacy is a second language in which they are 
inexperienced. Similarly, if a child lacks exposure to reading habits, they would have . 
meagre opportunities in leruning new words atld nuances involved in text processing and 
linguistic comprehension. Those children who enjoy a rich sutTounding in reading text 
ru·e liable to inct·ease their reading skills and nuat1ces of reading comprehension which 
should improve vocabulary and verbal skills that increase reading comprehension levels. 
The perceptions of letters often depends upon the surrounding letters so mihographic 
awareness has an impmiant influence on lexical access; though the precise process may 
vmy depending on whether the letter string is orthographically regular or inegular. Our 
perception of words depends upon the syntactic environment in which we encounter the 
words. Kolers (1970), Weber (1970) and Stevens & Rumelhat1 (1975) observed that 
grammatical awareness has been found to assist in recognizing words during reading, 
whereas Gough's model stated that syntactic processing happens only at a later stage of 
processing, after shmi-tenn memmy receives the information. Similarly, our perception 
·of words can depend on their semantic context. Meyer, Schvaneveldt, & Ruddy (1972 
& 1974), Meyer & Schvaneveldt (1971), and Schvaneveldt & Meyer (1973) presented 
evidence of semm1tic effects on word recognition. This work typically focused on 
semantic priming effects, in which a preceding word accelerates the processing of a 
following semru1tically related word. Again, a simple bottom-up model cannot explain 
these influences from higher-level processes. Clearly, this higher-level influence may 
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not stop at single-word priming. It is also plausible that the same processes may lead to 
word processing being faster due to semantic priming fi·om a phrase or sentence. 
Semantics, therefore, have an influence on our awareness of words, just like the impact 
of orthographic structure identified on perception of letters and syntax. These influences 
have been the basis of explanations by interactive models. 
h1teractive models typically saw reading as a combination of processes that influence 
each other. Reading starts with waves of different patterns hitting the retina and ends 
with the recognition of the ideas proposed in the author's work. Hence, the reading 
process was defined as perceptual as well as cognitive process just as in bottom-up 
models. However, the assumption of the interaction models was that processes 
considered higher-level could influence lower-level processes. For example, 
Rumelhati's (1985) interactive model was structured with the idea that our awareness or 
insight about words depended on both lower-level functioning and higher-level context. 
The higher- level processes included syntactic information, semantic context and a 
combination of both. The influence of syntax can be identified in oral substitution 
errors, in which a wrong word is replaced for the right one. Semantic context influences 
can be intuitively experienced when words with more than one meaning (such as 
'conduct') are included in sentences: despite there being two potential meanings, the 
context suppmis the recognition of the intended meaning. Syntax can also support 
semantic context interpretation by providing information on whether to treat a word as a 
noun or a verb. 
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One of the hypothesized components of this model, which clarifies its interactive nature, 
was a patten1 synthesizer. This was hypothesized to use non-sensory infonnation 
concerning the orthographic structure of the language, in addition to possessing certain 
details such as: a variety of strings of characters, lexical items of the language, language 
semantics, syntactic chances of the language and finally present contextual condition of 
the language. The pattern synthesizer was considered to utilize all these details to 
produce an appropriate representation of the graphemic input. Therefore, different 
sources of infonnation, both sensory and non-sensory, were argued to be combined at 
one point. Despite this appearing to be appropriate depiction of the reading process, 
further explanation is required to provide plausible hypotheses on the process of 
interaction. One problem is that this appears a highly complex process in need of some 
control centre to combine the infonnation coming in from various sources, as well as to 
transfonn links and inhibit hypotheses. However, the work of Rumelhart, McClelland, 
& the PDP Research Group (1986) have shown that such highly interactive models are 
at least plausible and wmthy of further investigation. 
Kintsch, (1998) and Kintsch & van Dijk (1978) proposed that the Construction 
Integration model of text comprehension has two separate though interdependent stages 
(see also Kintsch, 2004). The first stage (the 'construction' patt of the title) was defined 
as mental depiction, which Kintsch (1998) observed as fonned from the text and the 
reader's awareness of the text. Kintsch (1988) viewed this initial processing as basically 
bottom-up. Word-meanings were stimulated, propositions fonned, and inferences and 
elaborations produced in the absence of discourse context. A network of consistent 
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items was created in this way, which in tun1 could be incorporated into a logical 
structure by means of spreading activation. Sentence comprehension was viewed as 
completed with the assistance of propositions, words and remaining details, with 
multiple sentence structure potentially being derived. h1hibitory links between possible 
structures aided in the selection of the appropriate alten1ative. Whereas construction 
was seen as a process in which a text base is constructed fi·om the linguistic input as well 
as from the comprehender's awareness, the integration phase involved the integration of 
the text base into a coherent whole. Basically, the propositions that are drawn or 
constructed from the text produce a propositional network, with links based on the 
strength of association. This network of propositions is integrated into a more global 
network of understanding. As the reader processes information from the text, 
representations are built up that are not too unlike the schemas discussed above when 
referring to schema theories. Semantic information from one sentence is obtained and 
stored in working memory in order to digest the next sentence or proposition. Key 
propositions are retained in working memory to aid processing the next sentence. In a 
connexionist sense, the strongest proposition from the previous cycle of information is 
transferred to the next processing cycle producing an episodic text memory. The model, 
therefore, incorporates both bottom-up and top-down features, since this episodic 
memory is influenced by the text itself and a reader's interpretation of the text is 
influenced by prior knowledge, belief system and personal experience. Understanding, 
therefore, is explained as an associative network (see also Fletcher, 1985, and Dellarosa, 
1986). For example, Fletcher (1985), based on Kintsch & Greeno (1985), developed a 
simulation of comprehension through a symbiosis of productioi1 systems and 
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connexionist approaches. Furthermore, McClelland (1985) proposed a connexion 
information distributor, effectively a web linking knowledge about the text. According 
to the construction-integrating model, initially there is a conespondence of concepts and 
propositions with that of linguistic input leading to a small number of propositions being 
formed and integrated, which ultimately leads to changes in the strengths of elements 
formed by these processes. 
Attempts specifically to model the processes involved in reading by computer-based 
simulation have been labelled connexionist, neural net or parallel distributed processing 
(PDP) models. They are built on the supposition that learning progresses as the learner 
responds to the relationships between patten1s or events. These models focused on the 
coordination and cooperation of various processes that form skilled reading and, again 
based on computer analogy, refer to processors as the basis of the operations taking 
place in reading. Four different types of processors have been most frequently referred 
to. These include orthographic, phonological, meaning and context processors. Of the 
four, orthographic processors have been considered capable of accepting infonnation 
directly from the printed text. Skilled readers could transform printed information into a 
spoken fonn; however, as Spoehr (1981) observes, skilled readers can recognize familiar 
words without needing to translate them into a verbal form. This does not mean that the 
phonological processor is redundant. Indeed, it can be considered a complex processor 
(McClelland & Elman, 1986), with a direct link from the orthographic processor such 
that even as the orthographic processor begins to resolve the image of a string of letters, 
it relays stimulation to corresponding units in the phonological processor. These 
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activations will, in turn, pass stimulation to the word's meaning in the meaning 
processor. Tyler & Nagy (1987) observed that links between orthographic and meaning 
processors may also be sensitive to the roots and affixes of polysyllabic words, so 
morphological composition may need to be considered to understand reading processing. 
Once individual word meaning is accessed, this leads to activation in the context 
processor, which works to construct a consistent and coherent analysis of the text. The 
context processor has been considered responsible for selecting word meanings that are 
appropriate for the context based on expectation. 
Methods of Assessing Reading Cmnprehension 
Reading comprehension may be assessed though many different methods, each of which 
has its own advantages and disadvantages. Reading comprehension assessment helps to 
monitor progress, diagnose reading difficulties and detennine the cognitive skills 
underlying reading development and disorders . . Cain & Oakhill, (2006) evaluated five 
approaches to reading comprehension: cloze tasks, true/false sentence recognition, 
sentence verification tasks, multiple choice, and open-ended questions. They argued 
that each of these approaches has its merits, though none ·can be considered ideal for all 
situations. Therefore, the approaches should be chosen based on the situation on which 
they are used as well as the goals to be achieved. 
ClozeTasks 
This approach to assessment refers to tasks where respondents are shown sentences with 
a single word missing. Typically, the respondent is asked to select one item (usually a 
single word) from a number of choices, which is not less than three and not more than 
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five, to complete the sentence. Alten1atively, no choices may be offered: the individual 
is expected to generate the conect completion. Sentences may be presented either 
individually or within small passages or texts. An advantage of the cloze procedure is 
that it can be thought of as assessing understanding at the point at which the item is 
missing, during text reading, in contrast to the procedures discussed below that assess 
comprehension after the text has been read. The multiple-choice procedure has the 
advantage of not requiring a written answer and can be useful when testing large 
numbers of respondents as it can be administered in groups. On the other hand, Nation 
& Snowling (1997) state that cloze tasks are highly dependent on the participant's word 
reading skill. A disadvantage of this is that it may "fail to detect children with global 
text processing difficulties" (Cain & Oakhill, 2006, p701). If a passage is presented with 
complete sentences but in which the words are scrambled, a cloze procedure can be used 
and is still highly successful. Integration of infotmation across sentences is not normally 
necessary in such tasks. 
True/False Post-reading Comprehension Questions 
This procedure involves the individual reading a passage of text for comprehension, 
which is followed by simple yes/no or true/false comprehension questions. The 
advantage of a simple forced choice response is that it does not require complex verbal 
responses and can be used to test groups of pruticipants. Such tasks may be good 
indicators of memory of details in the text, as a simple forced choice response often 
requires a question about text details. However, this means that it may be difficult to 
produce true/false questions that require the reader to make cotnplex inferences, whereas 
questions that allow open-ended m1swers can better elicit complex understanding 
36 
(though see Spooner et al., 2004). Similarly, infonnation must be memorized so that it 
may be used in the post-reading comprehension task, which means that the individual 
may have comprehended at reading but forgotten by the time of answering. 
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Sentence Verification Task (SVT) 
This type of assessment is a variant of the true/false type above. A reading 
comprehension passage, followed by a set of approximately 12 to 16 sentences is 
presented to the respondent, who determines whether each sentence is right or wrong 
based on their reading. These sentences may be similar to those in the original text, a 
paraphrase of them or similar but with different meanings. This procedure has similar 
advantages and disadvantages to the forced choice questions. h1 addition, the wording 
of the sentences can help identify how the reader has represented the text; for example, 
have they made a particular inference that was not stated explicitly in the text? 
However, it is not a procedure used in standardized tests, probably due to its similarity 
with the previous version and the need to include a large number of test items for its 
specific advantage to be realized. 
Multiple-Choice Comprehension Tasks 
In this version, passages of text are followed by comprehension questions that have 
several alternative answers fi·mn which one is chosen. This again is similar to the 
previous two versions, and so features similar advantages and disadvantages; however, 
its advantage over the previous two versions is that an increase in the number of possible 
choices should reduce chance levels (i.e., to less than 50%). Therefore, three or more 
choices are provided, with the distracting items (i.e., the incorrect choices) being chosen 
to reflect different possible interpretations of the text. One disadvantage is that response 
options may interact with the text, making guessing easier or producing mis-recalls. 
Consequently, distracting items need to be chosen with care. As with all multiple-choice 
tasks, items must ensure that the answer is be derived from the text. If a question can be 
38 
guessed with greater than chance probability, even without reading the passage, then the 
question is inappropriate for an assessment of text comprehension and may simply be 
measuring general knowledge. Together with the next version, these are probably the 
most widely used type of comprehension assessment questions. 
Open-ended Compl"ehension Questions 
As with the previous three versions, in this type of assessment a reading passage is 
followed by a set of comprehension questions. This time, however, no choices are given 
to answer the questions: the participant is left to derive their own answer. An advantage 
of this is that when the participant produces an answer, factors influencing language can 
be revealed. Incorrect response can be analyzed to try to detennine the source of errors 
or difficulties. The disadvantage is that producing complex verbal responses may 
underestimate comprehension. Errors may be caused by poor verbal production, rather 
than poor comprehension; for example, children with expressive language deficits may 
not have the vocabulaty to express what they understand. Again, recall of details is an 
important consideration. In the tnultiple-choice procedure, providing alternatives may 
support recognition of the correct response, whereas in the open-ended version, recall 
needs to be based on the question. Open-ended questions may present an increased 
memmy component to the scores derived from such tasks. 
Overall, there are two basic versions: the more on-line cloze procedure and the post-
reading comprehension questions. Both of these will be used in the current work, 
though the cloze procedures will be used across all the Studies, given their potential to 
assess concurrent comprehension processes. Open-ended and multiple-choice 
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comprehension questions following passage reading also will be used across the 
different Studies. 
Arabic Orthography 
The focus ofthis thesis is reading comprehension: there is a dearth of research on this 
topic in the Arabic writing system. Arabic is regarded as the prime and religious 
language of the South Semitic Language Group. The cunent fonn of Arabic, 
patticularly its written form, stems from the Quran, the holy book of Muslims, although 
the language itself has been in existence for longer. Migration has resulted in the spread 
of Arabic across North Africa, the Arabian Peninsula attd the Middle East and many 
Muslims in other parts of the world read the written form. ("Read" is italicized here 
since a non-Arabic speaker reads a religious text as a recitation, and not in the same way 
as they would read attd understand text in their native language). However, although the 
language is spoken in many countries, it can be argued that it has not lost its language 
structure. Kristeva (1989) supports this view by saying that all "specialists of Arab 
culture agree on acknowledging the itnportance attributed to the language in the Arab 
civilisation" and that "the sacred book of Islam, the Koran, is a written monument of the 
language (which is considered as the standard Arabic), which one must know how to 
decipher and pronounce correctly in order to gain access to its teachings" (p 129). 
However, as mentioned above, the spread of Arabic has led to the development of a 
number of dialects, all of them influenced by the literary perspective of the Arabic 
language. Some of the notable dialects spoken by vm·ious groups ofMuslims m·e 
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Modern Literary Arabic originating fi·om Classical Arabic and the language used in 
Quran, which is considered the correct spoken and written dialect of Arabic. Lyovin 
(1997) observed that Modern Literary Arabic is reserved for communicating with those 
speaking dialects, writing formal documents, composing a solemn literary work and 
other official purposes. The local dialect is employed for day-to-day communication, 
writing comic books and juvenile literary works. 
The development of literacy and higher education among Arab-speaking communities 
has lead to the necessity of using the more classical form of Arabic in preference to the 
local dialects simply to aid understanding. Over the course of years, the use of the 
standard written language (Fusha) rather than the spoken language (various dialects) 
engendered the notion that the written standard is the "real" language. All other 
varieties (dialects) ofthe standard written Arabic language were considered deteriorated 
and conupted versions. The standardization of the Arabic language also has led to a 
demarcation, which in tun1 ended in modifying the functions of the language across 
diverse Arabic societies. Maamouri (1977) observed that the differentiation was 
primarily between the fonnal dialect (Fusha, which was applied in prayers, speeches and 
lectures) and the ven1acular dialect, (used in nonnal communication). This demarcation 
means that Fusha cannot be considered the mother tongue of any Arab group. It is rarely 
spoken at home in the Arab world, although it is spoken in schools and at fmmal 
functions. The vernacular dialect, on the other hand, is used in daily life interactions. It 
is acquired as a 111other tongue and is used fi·mn the early years of childhood and 
throughout life. The difference between the standard fonnal/written language and the 
41 
nonnal spoken language has been termed diglossia (Ferguson, 1959; though see also 
Somech, 1980, as well as Harris & Hodges, 1981, and Ayari, 1996) and may be one of 
the reasons for problems leru11ing to read ru1d write in Arabic (see discussions in Saiegh-
Haddad, 2003, 2005, and Mahfoudhi, Elbeheri & Everatt, 2009). 
Arabic is considered a transparent language because of a consistent association between 
its letters and sounds. Written Arabic uses diacritic marks to present its three short 
vowels: /a/ represented by -above a corresponding letter Iii represented by .below a 
corresponding letter and /u/ represented by j. above a corresponding letter. Letters in the 
alphabet represent the three long vowels: .J c.?. I. The pronunciation is also relatively 
unique compared to European languages. For example, there are runple guttural sounds, 
and a succession of velarized consonants that are pronounced with articulation of the 
soft palate. This aspect probably differentiates Arabic from English and many other 
European languages. Elbeheri, Everatt, Reid & Al-Mannai (2006) discussed the 
transparency of Arabic script by referring to the 34 phonemes in the language which are 
represented by 28 letters, the remaining sounds being represented by addition marks or 
combinations. Short vowels ru·e used mainly in early reading texts or other specialist 
subjects. Most Arabic reading materials do not include these short vowel markers; this 
is referred to as non-vowelized text. Once beyond initial schooling grades, the Arabic-
speaking child experiences mainly non-vowelized text that can include many 
homographs. Homographs ru·e words that are spelt identically but which have different 
meanings when read in different contexts: for example, a "tear" in fabric is different 
from a "tear" of sadness. Arabic has many potential homographs when short vowels are 
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not applied. For example, the Arabic word ＢｾＢｲ･ｦ･ｲｳ＠ to both ''he wrote" and "books". 
To understand written Arabic, knowledge of syntax and a contextual analysis is often 
required. Abu-Rabia (1997 b & c) recommended that even skilled readers would benefit 
from reading fully vowelized texts because of the similarities in sounds and structure 
that exist between 1nany words, pruticularly when short vowel mru·kers are not included. 
Arabic is written from right to left in a cursive style. Additionally, many letter shapes 
vary depending on their placement at the beginning, middle or end of a word. These 
features, together with the variety of font-forms used, can lead to a wide range of forms 
in printed text. 
Equally impmtru1t is the representation of morphology in Arabic. h1 common with other 
Semitic languages, Arabic morphology follows a set structure and is composed of the 
root, which consists of consonru1ts with a basic lexical word meaning, and the pattern, 
which is composed of additional sounds carrying grammatical functions of the word as 
well as variations in meaning from the base form. In many cases, these patterns are 
fonned ofshmt vowel markers. Abu-Rabia (1998) defines the vowels in Arabic as 
"role-govetned according to word meaning, inflection, and function in a sentence" 
(p 1 06). For example, the root "ktb" when combined with the pattern or ｶｯｷｾｬｳ＠ "i-a" 
means "kitab" (book); when the srune root combines with the same vowels with a 
different pattern it means "katib" (one who writes or a clerk). 
The grammatical fonns in the language appear similar to those used in other languages. 
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Pronouns, prepositions and definite articles, prefixes and suffixes are all used .. In 
addition, verbs in Arabic appear to be in nonnal fonn and in conjugation. They are 
conjugated as singular, plural and dual with two genders, though modetn dialects have 
lost all dual fonns, and in classical Arabic there are no dual fonns or gender differences 
for the first person. Verbs, nouns and adjectives in Arabic are a combination of three or 
four consonantal roots and patterns. The tenses are categorized into two types: the 
perfect and the imperfect, which are represented by suffixes. Classical Arabic has fonns 
similar to the passive voice and nouns can appear as nominative, genitive and 
accusative, although noun forms can vary in the modern dialects. 
The Arabic script is considered to have evolved from the cursive fonn of the Arrunaic 
script (Nabatean) around the fourth century AD. Bauer (1996) observed that Aramaic 
has limited consonru1ts in compru·ison to Arabic, so he considered that there are several 
inadequacies in its representation: i.e., there are too few letters in Aramaic to represent 
all Arabic consonants. Similarly, Lyovin (1997) noted the absence of a symbol to 
represent the Arabic voiceless interdentally fricative. These inadequacies in the writing 
system observed by Bauer (1996) led to the same letter representing several Arabic 
sounds. Letter fonns were distinguished by the addition of marks such as dots. For 
example, c/ha:/, tlkha:/, and e::/ji:m/ have the same letter form and can be 
distinguished only by dots that were later additions in the development of the writing 
system. The majority of changes occutTed because Al-Hajjai, one of the rulers of the 
Umayyad Empire of the seventh Century, instructed the scholar Nasr Ibn to make the 
Qurru1 a fonn of unequivocal reading by eliminating potential confusions between 
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letters. It was at this time that many of the dots that can be found over, under or even 
within some letter fotms were introduced. From the seventh century, Islrun spread over 
new domains and many non-Arabs embraced the new religion, reciting the Quran in its 
original version. Quranic verses were expected to be clear and legible, tneaning that the 
convetts to Islam leru11t the text by herut, since the written form did not have a clear 
phonological equivalent. However, the problem faced by non-Arabic converts attracted 
the attention of linguists and scholars, such as Abul-Aswad ad-Du'ali (688 A.D.) who 
created diacritics to con·espond to spoken short vowels. Later, in the eighth century, 
because of the sitnilarity in fonn between the dots used to eliminate confusion between 
letters and the dots originally intended to convey short vowels, the linguist Al-Khalil Ibn 
Ahmed argued for the application of new vowel signs to replace the dots. These new 
shmt vowels markers were abridged forms of the letters alif, waw, atld ya. These short 
vowel forms were also doubled to indicate nunation, which is a diacritical mark at the 
end of words used to mark indefiniteness and grammatical cases (nominative, genitive 
and accusative). (Bateson, 1967; Mahmoud, 1979). 
Further marks were added to the Arabic script, notable among which was hamza (the 
glottal stop), contributed by the Arab grammarian Al-Khalil, who also added shaddah, 
madda, ru1d other signs. As Arabic script underwent different stages such as Nagt 
(diacritical dots for short vowels), Alujmah (diacritical dots/points to differentiate 
similru· consonants), and finally Shakl, or vowel diacritics (see Mahmoud, 1979) led 
Blachere (1959, cited in Mahmoud, 1979, p10) to comment that "the Arabic writing 
system was transformed from a scriptio defectiva to a scriptio plena" and Bauer (1996, 
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p559) to claim that "the orthography of Classical Arabic and that ofModetn Standard 
Arabic are essentially the same". The development of the Arabic script expanded with 
the spread of Islam and consequently was linked with other languages, such as Turkic, 
Persian, Pushtu, Beluchi, Hindustani, and Malay. 
Various linguists had different observations on the originality ofthe Arabic script. For 
example, De Francis (1989) argued that the Arabic script is second only to Latin in that 
it fonns the basis for different languages. Lyovin (1997) believed Arabic script to be a 
basic record that remained as a guide for many other languages, such as Uighur (Turkic) 
in China, Tibetan dialects (Sino-Tibetan) spoken by Tibetan Muslims in Kashmir, 
Persian or Farsi (Indo-European) in h-an, and so on. The Arabic script has been argued 
to follow an alphabetic-principle based writing system, with some linguists claiming it to 
be a pure consonantal script, although other scholars disagree with both of these 
positions. For example, De Francis (1989) classified Arabic as a pure consonantal script 
based on his claim that the script does not represent short vowels. fu contrast, Mahmoud 
(1979) argued that Arabic represents long vowels and uses short vowels while 
composing serious and formal documents and religious books. Gelb (1963) defined the 
Semitic writings, including Arabic and old Hebrew, as syllabic. His claim was based on 
his observation that Semitic writings are transliterated fi:om cuneifonn writings and both 
appear identical in structure. Gelb (1963) concluded that Semitic spellings should also 
be defined as syllabic and, hence, non-alphabetic. One aspect of this argument was that 
the basic signs in these Semitic systems were comprised of a consonant plus a vowel 
(e.g., /ka/ is "k" + "a"). For the san1e reason, "he maintained that every Hebrew letter 
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represents one of five syllables; for example, the letter 'b' represents either /ba/, /be/, 
/bi/, /bo/, or /bu/ (note that a, e, i, o, u are shmt vowels), but not the consonant /b/ itself' 
(cited in Shimron, 1993, p52). Gelb (1963) maintained that diacritics are spelling 
patten1s and not markers. When exrunining the Arabic script, as well as the Hebrew one, 
it appears that consonants can be represented without vowels at some positions in the 
word; therefore, Gelb's argument can be rejected. However, though Gelb (1963) 
described the old Setnitic languages as syllabic, he hesitated in classifying the modern 
Semitic writings, such as Arabic and Hebrew, asking, "How shall we classify the 
modetn Semitic writings, such as Arabic ru1d Hebrew, which although well able to 
express vowel differentiation, neglect it frequently by writing only consonants? It hardly 
appears proper to call them syllabic in writings, which did not know how to express 
vowel differentiation" (Gelb, 1963, p 188). 
Diacritics, which were introduced to represent short vowels in spoken Arabic, were 
found to add strength to the language. As mentioned above, during the development 
period of the Arabic writing system, the script was identified as lacking clarity and 
meaning and thus the need to clear the ambiguities in homographic words was raised. It 
becatne evident that short vowels gave a specific definition to the Arabic orthography, 
which was widely accepted as obvious. TI1erefore, diacritics are considered an 
hnportru1t feature of the Arabic orthography, since absence of short vowels would result 
in increased confusions. However, the use of shmt vowelmru·kers has become variable: 
they are applied for inexperienced Arabic readers but not for skilled readers, who are 
considered as not dependent on the principle of diacritics. 
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Arabic versus English writing systems 
Arabic writing is from right to left, whereas the English writing system follows the rule 
of writing from left to right. Another feature is that Arabic can be written only in 
cursive fonn, whereas English can be written in both cursive and unconnected print 
fmms. As discussed above, the diacritics play an impmiant role in Arabic and this 
differentiates it from English, where such marks are a minor feature in reading 
(Sampson, 1985). Similarly, the variation of mihographic fonns, from vowelized to 
non-vowelized depending on the literary fonn (e.g., from early readers and fonnal 
Arabic books to more advanced text and popular writings), is different frmn English 
where the same fmm is used across different genre. 
There are similar features between Arabic and English. One of the most impmiant is 
that both written forms contain homographs that can be processed fully only when read 
in context. For Arabic, this occurs mainly in non-vowelized texts, whereas there is not a 
commonly used alten1ative orthographic fonn of English in which the homographic 
problem can be overcome. Furthennore, homographs can be considered to take two 
fmms: heterophonic and homophonic. Words that have the same spelling but differ in 
ｰｲｯｮｭｾ｣ｩ｡ｴｩｯｮ＠ and meaning are called as heterophonic homographs. For exan1ple, in 
English, you can "tie a bow" and "take a bow". Heterophonic homographs also exist in 
the non-vowelized fmm of Arabic. Homophonic homographs are words with the srune 
spelling and punctuation but different meanings. For example, in English the word 
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"flag" has many meanings, two of which might refer to bunting displaying an emblem or 
to a loss of vitality. Similar homophonic homographs can be found in Arabic (see 
Taouk & Colthea1t, 2004). This common feature of Arabic and English argues that 
readers of either orthography need to be able to read in context to support the accurate 
representation of 1neaning. 
Research on At·abic Orthography 
Although there is limited research on Arabic mihography, Abu-Rabia can be considered 
one of the leading researchers in this area and, therefore, this author's work will form the 
basis of this introduction. Consistent with much of the discussion of Arabic script 
above, the work of Abu-Rabia has focused on the impact of Arabic vowelization of text 
per se, as well as in combination with other reading conditions, such as the presence of 
absence of context, skilled and poor reading, and nanative and infonnative type of texts 
(Abu Rabia, 1995, 1996, 1997a, 1997b, 1997c, 1998, 1999, 2000, 2001). This work 
included comparisons across grades levels and the impact of training, and has indicated 
an advantage for reading vowelized text: For example, Abu-Rabia (1999) found that 
both grade 2 and grade 6 children answered more comprehension questions about a text 
when it was vowelized, and Abu-Rabia (2000) found that children exposed to literary 
Arabic were better readers than those children who were trained with spoken Arabic. h1 
another study by Abu-Rabia (200 1 ), the reading ability of adult readers of Arabic and 
Hebrew was considered. These participants were tested on their reading of vowelized 
and non-vowelized Arabic and Hebrew words and paragraphs. Consistent with the data 
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fi·om children, these adult readers also showed better perfonnance in vowelized versions 
of Arabic and Hebrew. 
Abu-Rabia (1995) tested native-Arabic speaking 15-year-old patiicipants living in 
Canada. The results of this study indicated that poor and skilled readers depended on 
the context within which a word occurs when it was presented in non-vowelized forms, 
with skilled readers appearing to be tnore dependent on context than poor readers. This 
finding seems to contradict the accepted notion that poor readers rely on context to 
support word decoding more than good readers (Becker, 1985; Briggs, Austin, & 
Underwood, 1984; Bruck, 1990; Perfetti, 1985; Stanovich, 1980, 1986; West & 
Stanovich, 1978). However, these results has been replicated in several subsequent 
studies by Abu-Rabia (1996, 1997a, 1997b, 1997c, 1999) with good/poor or 
experienced/inexperienced readers, arguing for the impmiance of context in the absence 
of vowels and the usefulness ofvowelization on reading perfonnance. Sitnilarly, Abu-
Rabia (1998) contrasted words/passages that were vowelized or non-vowelized versus 
those that were wrongly vowelized and hence produced pseudo-words (i.e., letter strings 
that can be pronounced in Arabic but do not access a meaning). Again, the 
manipulations of the vowels had an effect on the reading perfotmance of both skilled 
and poor readers. Abu-Rabia (1998) observed that vowelization was a facilitator of the 
reading perfonnance of the individual whether they were a skilled or a poor reader. This 
effect, Abu-Rabia argued, contributes to our understanding of the unique features of the 
Arabic orthography, as well as the linguistic structure of the Arabic language, 
patiicularly its focus on morphological features. Abu-Rabia concluded that the benefit 
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of vowelized materials relates to the use of phonological coding and the disambiguating 
of homographs, which assists word recognition and reading comprehension regardless of 
the reading level of the individual. Consistent with this interpretation, Abu-Rabia 
(1995) repmted con-elation between ｲ･ｾ､ｩｮｧ＠ levels and phonological skills, semantic 
processing, syntactic knowledge and short-tenn memory that were similar to those 
reported for English reading tasks. Phonological skills, including those related to 
grapheme-phoneme conversion rules, remained a significant component in reading 
Arabic. Poor readers in this study showed a delay in the development of these skills, 
with the greatest problems being found at the phonological and semantic levels, and the 
fewest problems being with visual-orthographic levels. Abu-Rabia concluded that shmt 
vowels improved reading accuracy for isolated words as well as supporting reading 
connected texts, leading to improved reading accuracy and comprehension. 
However, much of Abu-Rabia's work focused on Palestinian children's Arabic literacy, 
or on children learning Arabic as a home language while leruning English in school (i.e., 
the data collected in Cru1ada). One potential problem with this is that the influence of 
Hebrew in the Palestinian context and English in the Cru1adian context may lead to 
different findings from those that would be obtained elsewhere in the Arab world, where 
there is no influence from another mthography. However, data gather on bilingual 
children by Shimron & Sivan (1994) indicated an effect of representing vowels in 
Hebrew; i.e., comprehension of pointed (vowelized) Hebrew texts was better than that 
with texts where the vowel markers were absent. This result was attributed to the 
encouragement of phonological processing influencing working memory and so text 
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comprehension. These results appear consistent with Abu-Rabia's research, indicating 
the potentially important role of vowelization in the development of reading across 
Semitic orthographies. Vowelization may be an aid to reading any Semitic orthography. 
However, given· these particular language/lean1ing contexts, further work is necessary to 
support the generalization of the findings of Abu-Rabia and others. The research 
repmted in this thesis aiins to promote further understanding through the development 
and assessment of measures of reading comprehension and related skills in Arabic. 
Reading comprehension was deetned the focus of the work, because text comprehension 
is the ultimate goal of reading and the findings of Abu-Rabia that context plays an 
impmtant role in reading, particularly when reading non-vowelized texts that are 
experienced by most readers. Based on Abu-Rabia's work, this context effect in non-
vowelized texts appears consistent across all levels of reading ability in Arabic and so 
assesstnent of comprehension-level skills tnay be vital in differentiating ability levels 
across Arabic individuals, possibly tnore so than in languages such as English. 
Therefore, reading comprehension was the focus of the current work, though additional 
skills, initially focused on phonological processing (again due to the work of Abu-Rabia 
outlined above), also were considered in order to understand the processes that occur in 
Arabic text comprehension. Children living in a primarily Arabic-speaking culture were 
the target population for the work to overcome the potential additional 
language/orthography effects of the work discussed above, although bilingual children 
will be the participants in the first Study in order to contrast Arabic and English text 
comprehension. 
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Chapter3 
Study 1 Literacy Levels Amongst Arabic/English Bilinguals 
Introduction 
This first Study assessed first language Arabic-speaking children lean1ing to speak and 
read in both Arabic and English. Reading comprehension fluency in both languages was 
assessed together with various aspects of phonological processing. Phonological 
awareness was assessed by a phoneme deletion task in which words had to be repeated 
within a particular sound. Phonological access was assessed by a rapid naming task that 
required fluent access of phonological labels. Phonological memory was assessed by a 
non-word repetition task. ｆｩｮ｡ｬｬｹｾ＠ a non-word reading task was used as a measure of the 
ability to translate letter strings into an appropriate pronunciation ＨｩＮ･Ｎｾ＠ word decoding 
ｳｫｩｬｬｳＩｾ＠ which can be considered a basic literacy skill or indicative of phonological 
translation processes. This Study, ｴｨ･ｲ･ｦｯｲ･ｾ＠ focused on assessing the involvement of 
phonological processing in Arabic in comparison to English reading comprehension, 
though further tneasures also assessed the involvement of listening comprehension. 
Bilingual Arabic-English speakers were selected to contrast skills in the two 
m1hographies. If the English tneasures showed inter-correlations consistent with the 
literature on English comprehension, then this would be evidence for the appropriateness 
of these measures. If the Arabic measures showed similar inter-correlations in the same 
bilingual children, then this would be evidence for their appropriateness. 
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Testing bilingual children has been argued to have advantages over testing separate 
groups of first language children in studies of different orthographies (Smythe & 
Everatt, 2004 ). Such work has been conducted, typically, to contrast universal versus 
orthographic dependent views of literacy acquisition. Prominent research in this area 
has been conducted by Geva and colleagues (Geva & Siegel, 2000; Geva & Wade-
Wooley, 1998; Geva, Wade-Wooley & Shany, 1997). These researchers studied 
bilinguallbiscriptallearners to assess the central processing and script dependent 
hypotheses. The central processing hypothesis argues that common skills underlie 
literacy development irrespective of differences between scripts. The script dependent 
hypothesis argues that differences in scripts will make diverse demands on the reader's 
cognitive system. These demands will mean that acquisition of literacy will vary across 
scripts. Evidence for the latter suggests that the transparency of the script leads to 
variations in acquisition (see also below). Data consistent with the central processing 
hypothesis argue that phonological skills may be a universal, cross-language/cross-script 
aspect of literacy development and the main cause of literacy learning difficulties across 
populations (Everatt, Smythe, Adams & Ocrunpo, 2000; Frederickson & Frith, 1998; 
Geva & Siegel, 2000; Smythe, Everatt, Al-Menaye, Ho, Capellini, Gyarmathy & Siegel, 
2008). Therefore, work on Arabic will need to take account of this potentially universal 
aspect of literacy acquisition. 
There is a great deal of evidence to indicate that phonological skills are a significant 
factor in the development ofEnglish literacy skills (see, for example, Adams, 1990; 
Bryant & Bradley, 1985; Bytne & Fielding-Bat11sley, 1993; Cunningham, 1990; Frith, 
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1995; Gillon, 2004; Hatcher, Hulme & Ellis, 1994; Torgesen, Morgan & Davis, 1992). 
This evidence has led to the view that specific reading disability or dyslexia is a result of 
deficits in those phonological-based language processes that provide an awareness of the 
link between letters and sounds (Snowling, 2000; Stanovich, 1988; Stanovich & Siegel, 
1994). Studies of literacy acquisition in languages other than English also have 
suggested that this viewpoint may generalize across orthographies arguing for 
phonological skills to identify variations in literacy levels across language groups (Katz 
& Frost, 1992; Goulandris, 2003; Ho & Bryant, 1997; Lundberg, Frost & Peterson, 
1988; Sn1ythe, Everatt & Salter, 2004). Lundberg (1994) and Elbro, Rassmusen & 
Spelling (1996) found that Swedish and Danish children showed improvement in 
reading acquisition when they were given phonological awareness guidance, although 
Ho & Bryant (1997) and Perfetti & Zhang (1991) observed that the application of 
phonological recoding in reading logographic scripts (such as Chinese and Japanese) 
may be less useful than in alphabet-based scripts. Fredrickson & Frith (1998) and 
Everatt et al. (2000) argued that phonological processing is useful in dete1mining 
reading acquisition and deficits in literacy in English-Sylheti bilinguals in the UK. 
Similarly, Ohler's (1989) work on bilinguals argued that those with reading deficits were 
liable to undergo specific literacy problems in both of their spoken languages (see also 
Aaron & Joshi, 1989). 
Phonological processing can be divided into different types, for example: (i) the 
awareness of sounds within a word, which can be measured by sound segmentation 
tasks; (ii) the retention of sounds, which can be measured by verbal memmy tasks; and 
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(iii) the accessing of a verbal lexicon, which can be measured by speeded naming tasks 
(Gillon, 2004; Smythe et al., 2008; Wagner & Torgesen, 1987). A great deal of research 
has focused on the first of these phonological processing categories. For example, 
Cossu, Shankweiler, Libennan, Katz & Tola (1988) found that phonological 
segmentation capability helped to differentiate variations in the reading ability of both 
American English and Italian language children. Goswami (2000) discusses the relation 
between literacy and segmentation processes across European languages. This same 
skill has been identified as an aid in all literacy-linked exercises in which the pmticipant 
is required to decode new letter sequences into their sound fonns. Rack, Snowling & 
Olson (1992) repmted that such decoding tasks (based on non-word reading 
perfonnance) have been one of the most commonly used ways of detennining the 
underlying influence of phonological segmentation skills on reading ability. Therefore, 
an assessment of phonological skills, m1d their influence on reading, would be likely to 
include both measures of word-sound segmentation and non-word decoding. 
As far as the other two phonological processing categories discussed above are 
concerned, Gathercole & Baddeley (1989), Gathercole, Willis & Baddeley (1991) and 
Mann & Libermm1 (1984) make similar observations about verbal short-term memory 
m1d its impmtance as an indicator of reading levels. The impmtant point here is that it is 
verbal memory that seems the most likely indicator of literacy levels. This may be due 
to its relationship with vocabulmy acquisition, which has led Baddeley, Gathercole & 
Papagno, (1998) to argue that verbal working memory is an important feature of second 
language acquisition. Typically, children with reading deficits have low verbal spans 
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but average visual spans (see discussions in Katz & Shankweiler, 1985; McDougall 
Hulme, Ellis, & Monk, 1994; Nation, 1999). Sitnilarly, Denckla & Rudel (1976) 
observed that skilled and poor readers could ·be differentiated by the speed of accessing 
verbal labels (see also Spring & Davis, 1998). Wolf & Goodglass (1986) rep01ted that 
the rapid naming speed among kindergarten children predicted the word reading 
capability in children in grade 2 and Van den Bos (1998), Wimmer (1993) and Wolf & 
O'Brien (2001) observed that naming speeds were related to literacy ability in Dutch, 
German and Hebrew, respectively. Therefore, both verbal short-term memory tasks and 
rapid naming tasks should also be included in assessments of phonological-related skills 
that would be predicted to distinguish variations in literacy levels. 
Such evidence has led to the view that phonological processing is related to literacy 
development across languages (Zeigler & Goswami, 2005). However, Katz & Frost 
(1992) argued that literacy development is influenced by the orthography itself. As 
indicated above, this typically relates to the transparency of the 01thography, with deep 
orthographies (such as English) being less transparent in the relationship between letters 
and sounds, than shallow orthographies. Data more consistent with this orthographic 
depth, or script dependent, viewpoint come from research such as that by Goswami, 
Gombert & de Ben-era (1998), who found that learners of Spanish (a relatively shallow 
01thography) required comparatively tninimmn orthographic and phonological 
awareness to understand the identities of letter sequences than learners of English and 
French (less transparent orthographies). Sprenger-Charolles, Siegel & Bonnet (1998) 
observed that variations in the relationship between phonological processing and reading 
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were closely related to the level of representation of the language by the alphabetic 
system. Similarly, ability levels in non-word decoding tasks seem to be 1·elated to 
orthographic transparency. Wimmer & Hummer (1990) found that English-speaking 
children made comparatively more errors during non-word reading tasks than German-
speaking children. 
Therefore, research is equivocal about the relationship between phonological processing 
and reading. Evidence has suppmted both cross-language relationships and script-
dependent relationships. However, almost all of the evidence argues for some level of 
relationship. Therefore, this first Study will focus on this level of processing as a 
potential factor in identifying variations in Arabic literacy skills. Phonological 
processing has been considered as a basis of word-level processing, whereas the main 
aitn of the research in this thesis is to investigate predictors of Arabic reading 
comprehension. Therefore, taking a simple model of reading, in addition to assessing 
the influence of phonological skills (which may impact on word-level decoding), an 
assessment of linguistic comprehension was included in the present work to assess 
understanding processes. Listening comprehension has been the main task used to 
assess comprehension skills in studies of the simple model of reading and is included in 
the Study 1. The comparison of Arabic-English bilinguals provides the opportunity to 
assess these skills as predictors of English literacy and Arabic literacy within the satne 
individual. If conclusions derived from the English language data confonn to those 
derived in the literature on English language literacy lean1ing, then similru·ities within 
the Arabic data will be suggestive of commonalities of predictors, and hence models of 
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literacy acquisition. Differences in the Arabic data suggest variations fi:om English 
language models that argue for the need to identify unique Arabic predictors, as well as 
alternative models of Arabic literacy development. 
Method 
Participants 
Participants were chosen from a school in Kuwait that had a bilingual education policy. 
Courses taught were either in Arabic or English, and literacy skills in both languages 
were taught formally. Once permission was given by the appropriate 
authorities/guardians, a sample of children was selected from grades 5 and 6 (the typical 
grade 1 child in Kuwait is aged 6 years old and that children in higher grades are usually 
one year older per grade). Selection was roughly random from the school register, 
though with the requirements that consent was provided, that the child was available 
during testing and that roughly equal numbers ofboys and girls were included. Children 
with recorded histories of leru11ing problems also were excluded from the sruuple. This 
sampling process produced a cohort of 49 children (approximately halffi·mn each grade 
and equal mitnbers of females and males). All children were first language Arabic 
speakers (based on teacher interviews ru1d background infonnation about the school 
population) who were being educated in both Arabic and English. 
Measures 
The measures used were based on pilot work ru1d previous research in the literature (in 
both the English and Arabic languages). Each child was tested individually in a quiet 
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room, except for the listening comprehension and reading comprehension fluency tasks, 
which were administrated to groups in a classroom. Arabic and English versions of the 
tests were delivered in different sessions separated by at least 24 hours. Testers were 
familiar with the two languages and instructions and practice items preceded each task. 
Arabic and English Listening Comprehension 
These measures assessed the child's ability to understand oral language (i.e., listening 
comprehension). Arabic and English versions of the same task were used. Each version 
comprised four passages and 25 comprehension questions in total. Passages were read 
to the child one at a time. After each passage was read, comprehension questions about 
the passage were asked of the child, who responded on an answer sheet by ticking "yes" 
or "no". The English version of the test had good reliability (alpha> .78) as determined 
in the bilingual work of Ocampo (2002). The Arabic version was derived from this 
English language test through appropriate translation and modification, taking the 
background of these Kuwaiti Arabic-English speakers into account. 
A .. abic and English Reading Comprehension Fluency 
Two parallel reading cmnprehension tests were used, one comprising 25 incomplete 
sentences in English and the other 25 incomplete sentences in Arabic. Participants were 
required to complete the sentences with a conect word chosen from four options (e.g., 
the cow gives us ............. bread - tnilk - honey - oil). The participants were given two 
minutes to complete as many sentences as possible in each version with the total number 
conectly completed used as the score for each task. The two versions were derived from 
an Arabic reading comprehension fluency measure developed for testing Kuwaiti school 
children. Pilot work indicated that the comprehension fluency test used had good levels 
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of reliability (alpha> .85) and was correlated (r > .75) with Arabic· comprehension tasks 
requiring children to read passages and answer comprehension questions about those 
passages (see also Mahfoudhi, Elbeheri, Al-Rashidi & Everatt, in press). 
Arabic and English Phonological Awareness 
Arabic and English versions of this task were developed based on an Arabic sound 
deletion task that had been found to have good reliability (alpha> .85) and to be inter-
related with other measures of phonological skills (see Taibah, Everatt & Elbeheri, 
2009). In this task, participants were asked to say a word without one of its sounds (e.g., 
cat without the /k/ sound). The tasks were designed so that the initial, or middle or final 
sound within the word were to be deleted. Each version of the test comprised 30 items 
(ten initial sound deletions, followed by ten middle sound deletions, and ten final sound 
deletions). The maximum score for each version (Arabic and English), therefore, was 
30. All items were verbally presented and the child spoke responses. The number of 
questions correctly answered fonned the score for each task. 
Arabic and English Rapid Na1ning 
The rapid naming tasks comprised 30 line drawings of well-known objects, three 
repetitions often different objects (in English: BALL, CAR, CHAIR, CHICKEN, 
CLOCK, FLAG, GLASSES, PEN, TABLE, and TELEVISION). On one occasion the 
children named the items on the sheet in Arabic and on the other in English. Participants 
were given the ten items prior to speeded naming to ensure that they could name them in 
the language of testing. Once it was detennined that the child could name the items (in 
Arabic for one version and English for the other); they were ·given the 3 0 item sheet to 
name all the items as quickly and accurately as possible. Scores for each version were 
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based on the time taken to name all the items with one-second penalties for each 
uncorrected naming error. This task was based on an Arabic version that has been found 
to be significantly related to other rapid naming and phonological processing measures 
(Taibah et al., 2009). 
Arabic and English Non-word Repetition 
The non-word repetition tasks comprised 25 non-words derived from English words and 
25 non-words derived from Arabic words. These derivations were produced by 
changing or rearranging sounds within the conesponding words, ensuring that the 
produced non-word was not a word in either Arabic or English and that the non-word 
could be pronounced in the language of testing. Each non-word in each version was 
spoken to the child who was required to repeat the non-word. The number of non-words 
correctly repeated was used as the measure for each task. This task was based on an 
Arabic version that has been found to have reasonable reliability (alpha> .75) and to be 
significantly related to other phonological processing measures (Taibah et al., 2009). 
Arabic and English Non-word Reading 
This task comprised 25 non-words derived from English words and 25 non-words 
derived from Arabic words. Derivations were produced by changing or rearranging 
letters within the corresponding words, ensuring that the produced non-word was not a 
word in either Arabic or English but that it was pronounceable using letter-sound 
cot1'espondence rules in the language in which responses were expected. Non-words 
were developed so that there was one conect answer only and Arabic non-words were 
vowelized to ensure this was the case. The participants were asked to read the non-
words to the tester in the language indicated and the score was the number of non-words 
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read correctly. Again, the Arabic version of this task has been found to have good 
reliability (alpha> .90) and to be significantly related to other phonological processing 
measures (Taibah et al., 2009). 
Results and Discussion 
Tables 3.1 a and 3 .I b provide the descriptive statistics derived from the measures given 
to the bilingual children, with the first showing the results in English and the second 
those in Arabic. All measures showed some degree of improvement across the two 
grades targeted, except the non-word repetition task. Tables 3 .2a and 3 .2b present 
pat1ial correlations (controlling for grade and sex) for the measures (again English 
followed by Arabic). The English lru1guage data indicated good relationships between 
the reading comprehension measure and both the listening comprehension and the non-
word reading, consistent with a simple model of reading that combined linguistic 
comprehension and word decoding. However, these same measures in the Arabic 
language data showed little or no evidence of a relationship with the reading 
comprehension measure. For Arabic, partial correlations indicated that reading 
comprehension scores were more likely to be related to speed lexical access (rapid 
naming) and phonological awru·eness (sound deletion). The corresponding prutial 
conelations in the English data ru·gue for similar relationships with speeded naming, 
potentially due to the speeded nature of the comprehension measure, but a smaller 
relationship with the phonological awru·eness task. These data, therefore, were further 
investigated using regression analyses in order to assess unique contributions fi'om the 
measures. Again, separate analyses were performed for English and Arabic (see tables 
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3.3a and 3.3b). h1 all analyses, the reading comprehension measure was used as the DV 
and grade and sex of child were used as control variables entered first into the regression 
equation. Listening comprehension was entered next to assess comprehension 
influences. These measures were followed by the non-word reading measure and the 
remaining variables, with one entry procedure adding non-word decoding first and the 
other adding it second. This latter procedure was to assess whether relationships with 
phonological processing were based on decoding skills. 
The results reveal that English comprehension was predicted by a combination of 
decoding and listening comprehension, again suppmting the simple view hypothesis. 
Any effect of phonological processing on comprehension in English seemed to be 
primarily tnediated by non-word reading. On the other hand, Arabic comprehension was 
significantly predicted by phonological processing only. These findings suggested that 
either the measures of decoding and listening comprehension were not sensitive enough 
to detect their influence on reading comprehension, or alternative models will be needed 
to explain comprehension levels when reading Arabic text. 
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Table 3.1a Mean scores, standard deviations (in brackets) and range of scores for all 
the English measures in the Study 
Grade 5 Grade 6 
Comprehension Fluency 10.29 12.72 
(English) (3.99) (5.36) 
3-19 5-24 
Listening Comprehension 18.88 20.32 
(English) (1.92) (2.39) 
15-22 15-25 
Sound Deletion 24.21 26.20 
(English) (2.70) (2.33) 
16-29 22-30 
Rapid Naming 26.96 25.84 
(English) (6.10) (5.32) 
17-43 17-35 
Non-word Repetition 23.13 23.08 
(English) (1.42) (2.43) 
20-25 16-25 
Non-word Reading 19.33 20.36 
(English) (4.08) (3.63) 
8-25 12-25 
The descriptive statistics for the English measures used in the study (Table 3.1a) show 
the changes in scores across grade levels, with most measures (except Non-word 
Repetition) indicating that scores itnproved with grade-level. 
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Table 3.1b Mean scores, standard deviations (in brackets) and range of scores for all 
the Arabic measures in the Study 
Grade 5 Grade 6 
Comprehension Fluency 18.75 21.28 
(Arabic) (4.83) (3.77) 
9-25 13-25 
Listening Comprehension 22.46 23.32 
(Arabic) (2.15) (1.25) 
17-25 21-25 
Sound Deletion 26.00 26.92 
(Arabic) (2.75) (2.22) 
19-30 22-30 
Rapid Naming 30.79 28.48 
(Arabic) (6.57) (5.89) 
20-44 15-44 
Non-word Repetition 23.75 23.64 
(Arabic) (1.03) (1.66) 
21-25 19-25 
Non-word Reading 23.08 23.44 
(Arabic) (2.26) (1.94) 
18-25 19-25 
The descriptive statistics for the Arabic measures used in the study (Table 3.1 b) show 
the changes in scores across grade levels. As with the English data, most measures (with 
the exception of the Non-word Repetition task) indicate some level ofhnprovement with 
grade-level; although this is quite small in the case of the Arabic Non-word Reading 
measure. 
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Table 3.2a Pattial correlations (controlling for grade and sex) for the English 
measures in the Study 
Comprehension Listening Sound Rapid Non-word 
Fluency Comprehension Deletion Naming Repetition 
Listening .462 
Comprehension 
Sound .197 -.035 
Deletion 
Rapid -.367 -.066 -.219 
Naming 
Non-word .026 .155 .148 -.065 
Repetition 
Non-word .451 .137 .522 -.357 -.190 
Reading 
Table 3.2a presents pattial coiTelations (controlling for grade and sex) for the English 
measures. The English language data showed good relationships between the reading 
comprehension measure and both the listening comprehension and the non-word 
reading, consistent with a simple model of reading. 
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Table 3.2b Partial conelations (controlling for grade and sex) for the Arabic 
measures in the Study 
Comprehension Listening Sound Rapid Non-word 
Fluency Comprehension Deletion Naming Repetition 
Listening .050 
Comprehension 
Sound .350 -.078 
Deletion 
Rapid -.366 -.403 -.116 
Naming 
Non-word .206 .137 .165 -.363 
Repetition 
Non-word .064 .265 .167 -.020 .258 
Reading 
Table 3 .2b presents pmtial correlations (controlling for grade ru1d sex) for the Arabic 
measures in the study. In contrast to the English data, Arabic listening ru1d decoding 
measures showed little or no evidence of a relationship with reading comprehension. 
For Arabic, partial correlations indicated that reading comprehension scores were more 
likely to be related to speeded lexical access (rapid naming) and phonological awareness 
(sound deletion). 
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Table 3.3a Regression analyses investigating predictors of English comprehension 
fluency 
Variables RZ R 2change F: R 2 change p: R 2 change 
(df) 
Sex and Grade .153 .153 4.17 .022 
(2,46) 
Listening Comprehension .334 .181 12.24 .001 
(1,45) 
Sound Deletion, Rapid .454 .120 3.07 .038 
Naming & Non-word (3,42) 
Repetition 
Non-word Reading .503 .048 4.00 .052 
(1,41) 
Variables Rz R 2change F: R 2 change p: R 2 change 
(df) 
Sex and Grade .153 .153 4.17 .022 
(2,46) 
Listening Comprehension .334 .181 12.24 .001 
(1,45) 
Non-word Reading .464 .130 10.66 .002 
(1,44) 
Sound Deletion, Rapid .503 .038 1.06 .378 
Naming & Non-word (3,41) 
Repetition 
The first regression table (3.3a) shows the results of varying the entry of non-word and 
phonological measures as predictors of variability in the English reading comprehension 
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measure. These results argue for decoding, in addition to listening comprehension, to be 
predictive over-and-above phonological processes. 
Table 3.3b Regression analyses investigating predictors of Arabic cmnprehension 
fluency 
Variables Rz R2chauge F: R 2 change p: R2 change 
(df) 
Sex and Grade .084 .084 2.12 .131 
(2,46) 
Listening Comprehension .087 .002 0.11 .739 
(1,45) 
Sound Deletion, Rapid .300 .213 4.26 .010 
Naming & Non-word (3,42) 
Repetition 
Non-word Reading .300 .000 0.02 .895 
(1,41) 
Variables RZ R2chauge F: R2 change p: R2 change 
(df) 
Sex and Grade .084 .084 2.12 .131 
(2,46) 
Listening Comprehension .087 .002 0.11 .739 
(1,45) 
Non-word Reading .089 .003 0.13 .726 
(1,44) 
Sound Deletion, Rapid .300 .211 4.11 .012 
Naming & Non-word (3,41) 
Repetition 
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The regression analyses for Arabic (see Table 3.3b), varying the entry of non-word and 
phonological measures, argues for phonological processes to be the unique predictor of 
reading comprehension levels rather than decoding or listening comprehension. 
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Chapter4 
Study2 Reading Comp•·ehension and Phonological Skills 
Introduction 
One of the aims of the research repmted in this thesis was to identify cognitive-linguistic 
factors that are predictive of ability levels in Arabic reading comprehension. Study 1 
argues that phonological awareness predicts variability in reading comprehension to a 
larger extent than would be hypothesized based on English literacy 1nodels. Study 1 
tested bilingual children: results may differ among a monolingual Arabic population. 
English is taught in Kuwaiti schools; however, in mainstream education, such an 
emphasis does not occur; English is taught as a foreign language. Clearly, the large 
influence of phonological processing in Arabic requires a cohmt drawn from a more 
typical school population. h1deed, other factors have been argued to be predictive of 
comprehension (see also the general introduction to this thesis) and these too wanant 
investigation (some of these are the focus offmther work repmted in this thesis). To 
introduce the cunent Study, there will be an initial reminder of the main reason why 
phonological processing has been considered impmtant in literacy development and a 
discussion of this in relation to Arabic. 
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Reading Comprehension 
Reading comprehension involves the extraction of meaning from text and requires both 
the recognition of individual words and knowledge of their meaning. Gough & 
Tunmer's (1986) Simple View of Reading maintained that successful reading 
comprehension is predominantly dependent on the speed and accuracy with which words 
are decoded and upon linguistic comprehension. However, linguistic comprehension 
may facilitate reading comprehension once decoding skills have reached a certain level 
of proficiency: if decoding skills are poor, the contribution of language comprehension 
to reading comprehension will be minimal. h1 particular, inefficient phonological 
processing may constrict infonnation used in language comprehension processes, 
thereby interfering with the extraction of meaning from text. However, the extent to 
which reading comprehension is mediated by phonological processes is subject to debate 
(see Coltherut & Coltheart, 1997, for a review). Although several models maintain that 
the sole route from orthography to semantics is via phonology, others advocate a direct 
link between orthography and semantics, though the results from Study 1 indicate that 
there is a large phonological influence in the Arabic mthography. Whether semantics 
are accessed via atl orthographic or phonological lexicon, there is a need to decode letter 
strings into an inten1al phonological or orthographic fonn. Therefore, phonological 
awareness and/or decoding skills represent two potentially inter-related factors that 
contribute to reading comprehension and so prompt further study. 
h1 addition to phonological awareness and decoding skills, short-term/working memory 
has also been identified as an important component of reading comprehension. For 
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exrunple, the ability to parse a sentence relies on the temporru·y storage and concunent 
processing of infonnation via working tnemory. Perfetti (1985) argued that decoding 
words and linking them to a semantic store relies on the use of memory. Oakhill & 
Yuill (1996) assetied that there is a significant correlation between working memory and 
reading comprehension, based on the idea that an individual would not be able to reflect 
upon their understanding of a text if they could not effectively recall its content. 
Similarly, Stothrut & Hulme (1996) stated that to understand prose it is necessary to 
remember information so that the semru1tic and syntactic relationships among successive 
words, phrases and sentences may be computed and a meaningful representation of the 
passage constructed. It is likely that processing efficiency, rather thru1 storage capacity 
per se, plays the more impmtm1t role in the ability to comprehend text, therefore, 
measures of shm1-tenn storage, working memory and processing speed were included in 
the cunent work. 
Research primarily derived from English-speaking/reading children and adults therefore 
argue for components of word decoding, phonological processing, and working memory 
to play itnportm1t roles in predicting varim1ce in readit1g comprehension. Study 2 
investigates these roles in Arabic-speaking children lean1ing literacy skills primarily in 
Arabic. This forms a nice distit1ction from the bilingual cohort it1 Study 1. 
Arabic Language and Orthography 
While there is some research on literacy developtnent and predictors of lexical 
processing in the Arabic lm1guage, research on text comprehension and sentence 
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processing is relatively scarce. In addition, there are specific features of the Arabic 
language/orthography so research on text processing is particularly valuable in 
increasing our understanding of Arabic literacy acquisition, as well as infonning theories 
of reading comprehension (see also general introduction). Globally, the written fonn of 
Arabic is experienced by many people in the fonn of religious texts, particularly the 
Quratl, and represents the standard form of Arabic (Mode1n Standard Arabic ofMSA), 
which serves as the cmnmon language across the Arab world, in contrast to local dialects 
which are used in most every-day conversations. Since MSA is not a mother tongue of 
anyone in the Arab world, acquiring good skills in MSA occurs primarily during 
schooling. Depending on the local language, given that lexical items will vary to 
differing degrees between MSA atld the mother tongue, and syntactic and morphological 
rules in MSA will vary from the child's spoken experience, learning the written form, 
therefore, can be argued to provide a route to suppmt understanding across the Arab-
speaking countries, as well as providing a basis on which to learn these new lexical 
items and syntactic/morphological rules. 
Arabic has a highly regular/transparent orthography when presented in the marked or 
vowelized form of the writing system (in this respect, it is similar to many other Semitic 
languages; for example, Hebrew). A regular/transparent mthography is one where there 
is a relatively sitnple relationship between the written fonn and the language sounds that 
the written fonn represents: i.e., there is close to a one-to-one correspondence between 
graphemes and phonemes. In other orthographies (English is a good example), this 
conespondence is less transparent, meaning that a letter may represent several sounds, 
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and several different letters may represent a particular sound. However, the Arabic 
language is based on a highly derivational morphological system. Once the basic 
association between the written and verbal fonn has been lean1ed, the emphasis of the 
written fonn is on meaning, which is primarily conveyed by morphological components. 
Despite languages such as Arabic having a highly regular orthography when fully 
marked (or fully vowelized), this form of the mthography is rarely used in most literaty 
texts read by the more experienced reader (the exception, most likely, being religious 
texts). Once beyond initial schooling grades, the Arabic-speaking. child is likely to be 
exposed to text in which shmt vowel markers are removed: this orthography is opaque in 
its relationship between letters and sounds. Texts contain a large number of 
homographic words (i.e., words that look alike but which represent different concepts 
and may be pronounced differently). Such non-vowelized text must be read "in 
context". An adult or child will have to decipher the context within which a word is 
written, such as the meaning of words around the homograph, the general theme of the 
passage or the grrunmatical structure of a phrase, to be able to understru1d the meaning of 
the word and conectly pronounce it Hence, Arabic word processing may rely on 
phrase/sentence processing or text cmnprehension to a larger extent than found in some 
other languages. 
As discussed above (see also the general introduction), word decoding may be mediated 
by phonological processing (Snowling, 2000). Such processes may be critical for the 
ability to translate a written letter string into an appropriate pronunciation, and this role 
has been investigated in Arabic (see Abu-Rabia et al., 2003). Abu-Rabia & Taha (2006) 
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interpreted phonemic errors that were fairly stable across Arabic.school grades as 
evidence that the Arabic lean1er tends to rely on their phonological/decoding/alphabetic· 
skills for longer than would be predicted based on cutTent literacy developmental models 
derived from Latin-based scripts (e.g., Frith, 1985). Abu-Rabia & Taha explained that 
this might be a specific effect within Arabic, due to its complex phonology and 
orthography. 
The Arabic written fonn is complex for the beginning reader/writer. For example, the 
positioning of dots or marks either above, below or, sometimes, within letter shapes 
distinguishes different letters or grammatical rules. These letter shapes vary depending 
on their positioning at the beginning, middle or end of a word, meaning that the Arabic-
speaking child will experience cursive text with letter shapes varying dependent on 
position within the word, with marks being included or not depending on the level of the 
text (vowelized or non-vowelized as described above). In addition, despite its cursive 
fonn, smne letters in Arabic (one-way connectors) do not join to both letters around 
them, meaning that the size of a space distinguishes a word boundary. Therefore, 
recognizing an individual feature, such as a letter or a letter combination, within Arabic 
text may be a more complex process than doing the same thing in English. Consistent 
with this complexity argument, Ibrahim, Eviatar & Aharon-Peretz (2002) found that 
when biliterate children were given a trail-making task in which participants had serially 
to order letters while matching the1n with numbers, the Arabic mthography condition 
was significantly slower than the Hebrew mthography condition, even though Arabic 
was the first language of the individuals tested. These findings led the authors to argue 
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that the complexity of Arabic orthography makes it difficult to process. Additionally, 
Elbeheri & Everatt (2007) found that a word chains task (in which participants were 
required to indicate word boundaries in a random series of Arabic written words from 
which the spaces between words had been removed) was highly related to reading levels 
amongst Egyptian primary school children, and this relationship was larger than the 
analogous conelations for the phonological and decoding measures in the study. 
Therefore, orthographic complexity may be an additional hurdle for the Arabic-speaking 
child when learning letter-sound decoding. This may be particularly salient when the 
transition between vowelized and non-vowelized fonns is encountered. For example, 
Abu-Rabia (1999, 2001) investigated the influence of vowelized and non-vowelized 
variations in the Arabic script among 2nd and 6th grade children and adults, and found 
that the vowelized fonn of the Arabic script tended to increase the levels of reading 
comprehension. Although the vowelized fonn is more visually/mthographically 
complex than the non-vowelized fonn, making the link between letters and sounds 
simple may improve reading skills, even for skilled/adult readers. In a later study, 
therefore, Abu-Rabia (2007) examined the reading skills of typical and dyslexic Arabic 
native readers (grades 3, 6, 9 and 12) and found that vowelization (either within words 
or at the end of words as a measure of syntactic knowledge) was not a predictor of 
reading accuracy or reading comprehension. h1terestingly, whereas Abu-Rabia (2007) 
did not find vowelization predictive of Arabic reading ability amongst dyslexic and 
control children, there was an effect of morphology. Together with spelling ability, the 
identification and/or production of morphological units was generally predictive of 
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reading (both accuracy and comprehension) in both groups across the grade range 
studied. Perhaps morphology, rather than orthographic effects, may be why studies have 
found differing effects frmn that predicted by English language data. In addition, 
Boudelaa & Marslen-Wilson (2001, 2005) found that priming by morphological units 
was different from that obtained from mthographic/phonological controls, suggesting 
that morphology and mthographic influences on word processing need to be treated 
somewhat independently in models of Arabic reading ability (see also Mahfoudhi, 
2007). These orthographic/morphological factors may argue for less of an influence of 
phonological processing on Arabic reading skills. 
The Current Study 
The current research focuses on the reading comprehension abilities of Arabic-speaking 
children learning literacy primarily in Arabic, since this is a group that has been 
relatively little studied in the literature. Additionally, as mentioned above, the language 
possesses features which make the assessment of text processing useful in assisting 
educationalists across the Arab world and possibly infonn universal theories of reading 
cmnprehension. The data should also be indicative of the sort of literacy lean1ing 
problems that Arabic-speaking children tnay encounter, primarily at the text reading 
level; although, given the features ofthe language/orthography, the findings should also 
inform work focused on Arabic word-level decoding skills, thereby providing evidence 
on which to base word- and text-level assessment and intervention practices. 
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Consistent with the other research reported in this thesis, Study 2 investigates the extent 
to which individual differences in reading comprehension can be predicted by various 
underlying skills. This Study follows on frmn the bilingual Study repmted in the 
previous chapter by focusing on the relationship between reading comprehension and 
decoding/phonological processing; though in this second Study, participants are Kuwaiti 
mainstream school Arabic-speaking children who are lean1ing Arabic literacy skills 
only. As in Study 1, the tasks were chosen to detennine, if possible, the relationship 
between measures of reading comprehension, decoding, phonological awareness, rapid 
naming, and phonological memmy, though tneasures of reading accuracy and speed, and 
working memory were also included. 
Method 
Sample 
Pruticipants were chosen frmn five Kuwaiti government single-sex schools (three for 
boys and two for girls). Pennission was obtained from the appropriate authorities, ru1d 
all children in the grades targeted (grades 3, 4, 5 and 6) were available for testing. A 
sample of children was drawn by randomly selecting names frmn the registers of the 
grades tru·geted (approximately 15 girls and 15 boys from each grade), with a total of 
123 children completing all the tests. All children were first language Arabic speakers 
(based on teacher interviews and background infonnation about the school population) 
and all schools followed the stru1dru·d Kuwaiti government curriculum. No other 
selection criteria were used except that guardian consent for participation was given. 
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Measures 
Measures were based on pilot work and previous research in the literature derived frotn 
work on English and Arabic. Items and instructions were presented in standard written 
Arabic and in a standard verbal fonn understood by the children tested. Practice items 
were used throughout to ensure understanding. Tests were individually administered to 
children in a quiet room free frotn distractions except for the Comprehension Fluency 
and Reading Comprehension tasks, which were group administrated. Group testing 
occml'ed in a classroom setting, but children were not allowed to talk or see each other's 
work. Ability on these text comprehension measures was then compared to perfotmance 
on measures of word and non-word reading, phoneme deletion, rapid naming, non-word 
repetition and sentence span. All tasks were explained to the children, with examples, 
prior to the test items being given. 
Reading Comprehension 
In order to tneasm·e Arabic text comprehension, participants were presented with two 
tasks sufficiently vowelized to avoid ambiguity. The first comprehension task involved 
a series of five passages of increasing length and grade level, which the children were 
required to read silently. After each passage, the participant turned over the page on 
which the text was written (to prevent re-reading) and answered a series of multiple-
choice questions about that passage. A total of30 questions were answered across the 
five passages. No time limit was imposed for reading and answering questions. This 
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task is similar to most reading comprehension measures in the literature and is refened 
to as Reading Comprehension. 
The second text comprehension task comprised 50 incomplete sentences. Participants 
were required to complete each sentence with a conect word chosen from four 
altenmtives (e.g., "We tell the time with a ... ' 'pen - picture - clock -book"). The 
children were given 180 seconds to complete as many sentences as possible, with the 
number correctly answered giving an indication of speeded comprehension. This task is 
referred to as the Comprehension Fluency measure. 
Word Reading 
Arabic word reading was 1neasured by requiring the children to read a passage of text 
aloud. The number of words incon·ectly pronounced and the speed taken to complete 
the passage were recorded to measure accuracy (Reading Enors) and rate (Reading 
Speed) of text reading. For grades 3 and 4, the passage was fully vowelized: whereas 
for grades 5 and 6 a non-vowelized passage was used, consistent with the sort of text 
these groups might experience. Given that Arabic words may be read with high 
accuracy, patticularly if fully vowelized, speed of reading was used as a measure of 
word processing in addition to the accuracy measure. 
Non-word Reading 
Non-word Reading was used as a tneasure of the ability to translate letter strings into an 
appropriate pronunciation (i.e., decoding skills), which can be considered a basic literacy 
skill or as indicative of phonological translation processes. The task involved presenting 
the child with 25 Arabic letter strings that could be pronounced using letter-sound 
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conversion rules, but which should not access a word lexical entry and, therefore, should 
not be meaningful for the child. Non-words were derived from real Arabic words by 
rearranging or replacing letters to ensure that they were word-like, and marked so that 
only one pronunciation should be possible. Participants were told that they would be 
given some "made-up" words and that they should try to pronounce them accurately and 
clearly for the assessor. The number correctly pronounced formed the measure for this 
task. 
Arabic Phonological Awareness 
A Sound Deletion task was used as a measure of phonological awareness: that is, the 
ability to recognize sounds within words. In this task the participant was asked to say an 
Arabic word without one of its basic sounds (an English example would be to 'Say cat 
without the /K/ sound'). Sounds were deleted either from the first, middle or fmal 
position of a word. The task comprised 30 itetns: ten requiring the initial sound to be 
deleted, ten requiring the middle sound to be deleted, and ten requiring the final sound to 
be deleted. The number of items conectly pronounced out of a total of 30 was used as 
the measure for this task. 
Rapid Naming 
The ability accurately to access a phonological entry in a word lexicon was assessed by a 
Rapid Naming task. This comprised a page on which 30 line drawings of familiar items 
were presented (three repetitions often different drawings). Participants were asked to 
name these items in Arabic, as quickly as possible, and to try to avoid naming errors. 
(The ten items were given prior to speeded testing to ensure that the child could name 
each item). The time from naming the first item to the last was recorded. Any non-
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conected enors incurred a one second penalty. The total time (plus the error penalty) 
was used as the measure for this task. 
Phonological Memory 
A Non-word Repetition task was used as a measure of phonological working memory 
and comprised 25 pronounceable non-words that were not meaningful in the Arabic 
language. In this task, the assessor verbally presented each non-word and the child 
repeated it. The task began with non-words one syllable in pronunciation length and 
increased to multi-syllable (up to seven syllable) items, with the number correctly 
repeated being used as the measure for this task. The use of non-words means that such 
a task should be relatively free from word lexical effects, but will involve phonological 
processes, particularly those associated with the phonological loop of the working 
memory system. 
Working Memory 
A Sentence Span task was also used to assess working memory processes. This 
involved the assessor reading a sentence to the child in Arabic with the child deciding 
whether the sentence was sensible or not (e.g., "ice is hot" should lead to a "no" 
response). After each sentence, or set of sentences, the child was required to repeat the 
last word of each sentence in the order of presentation (a nod from the assessor indicated 
when this second patt of the task was required). The task began with a nod after each 
sentence; i.e., one word recall. After six items of one sentence, the number of sentences 
in each set increased by one, requiring the child to repeat two last words over the next 
six items. After these, the sentences again increased by one, requiring three last words 
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to be recalled. This procedure continued until the child failed to recall all six items in a 
block up to a maximum of 7 last words. The task is similar to many shmt-tenn recall 
tasks in requiring individuals to remember increasing lengths of verbal items and 
process information concurrently. This involves central executive processes in addition 
to the phonological loop. 
Results and Discussion 
The results of this Study can be found in Table 4.1, with the means, standard deviations 
and min and max scores for each measure presented for each grade level. To assess the 
relationships between the text comprehension measures and the other measures in the 
Study, partial cotTelations were calculated controlling for the sex and grade of the child. 
These can be found in Table 4.2. 
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Table 4.1 Mean scores, standard deviations (in brackets) and range of scores for all 
measures in the Study 
Grade 3 Grade 4 Grade 5 Grade 6 
Comprehension 20.03 24.29 23.77 31.87 
Fluency (9.36) (8.65) (8.24) (11.71) 
(max 50) 4-33 8-45 9-36 8-49 
Reading 15.13 18 19.42 21.74 
Comprehension (6.33) (6.49) (6.51) (5.92) 
(max 30) 3-25 7-29 7-29 5-29 
Reading 11.20 8.81 7.17 7.89 
Enors (11.41) (7.05) (8.73) (8.59) 
(number) 0-43 1-25 1-36 1-38 
Reading 192.87 166.61 118.80 81.03 
Speed (195 .67) (111.28) (66.48) (45.92) 
(seconds) 41-900 53-545 46-375 36-231 
Non-word 18.47 20.87 21.39 20.52 
Reading (6.32) (4.13) (3.96) (3.84) 
(max25) 1-25 9-25 6-25 11-25 
Sound 20.10 22.87 24.77 24.32 
Deletion (6.64) (5.98) (4.30) (6.38) 
(max 30) 5-29 4-30 13-30 11-30 
Rapid 31.03 30.29 27.97 27.55 
Naming (8.88) (6.36) (5.33) (4.44) 
(seconds) 15-50 18-44 18-41 22-41 
Non-word 22.27 23.19 23.77 22.71 
Repetition (2.42) (1.96) (2.09) (2.47) 
(max25) 16-25 17-25 17-28 16-25 
Sentence 14.53 15.61 15.06 15.84 
Span (3.53) (3.61) (3.24) (2.78) 
(max 42) 9-23 7-22 9-20 9-20 
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Table 4.2 Partial correlations (controlling for grade and sex) for the measures in the 
Study 
Measures Comp Read Read Read NW Sound Rapid NW 
Flue Comp Error Speed Read Del Nam Rep 
Reading .763 
Comprehension 
Reading -.614 -.680 
Errors 
Reading -.657 -.628 .705 
Speed 
Non-word .508 .581 -.791 -.752 
Reading 
Sound .564 .597 -.672 -.691 .728 
Deletion 
Rapid -.420 -.404 .398 .551 -.407 -.403 
Naming 
Non-word .246 .342 -.336 -.155 .253 .339 -.205 
Repetition 
Sentence .338 .348 -.364 -.304 .265 .515 -.244 .386 
Span 
Comp Flue = Comprehension Fluency NWRead =Non-word Reading 
ReadComp = Reading Comprehension Sound Del = Sound Deletion 
Read Enor = Reading Errors RapidNam =Rapid Naming 
Read Speed = Reading Speed NWRep =Non-word Repetition 
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Regression analyses were then petfonned on the results to assess the level of prediction 
provided by combinations of measures in the Study. Both text comprehension measures 
were used as dependent variables in these analyses, with the remaining variables entered 
in prescribed orders. First sex and grade of child were entered to control for effects of 
these variables. The predictor variables were then entered, starting with the 
phonological processing measures and working memory, before moving on to the 
decoding and word measures; the rationale being to assess basic processes prior to 
written word specific skills, although specific comparisons of phonological awareness 
(Sound Deletion) and decoding (Non-word Reading) were perfonned by alternating their 
ently at steps 2 and 3 following the contt·ol variables (see subscripts (i) and (ii) in the 
Tables). Table 4.3 shows the results for the Comprehension Fluency measure and Table 
4.4 shows the results of the same analysis for the Reading Comprehension measure. 
Tables 4.3a and 4.4a present the same analyses but for grades 3 and 4 only, and Tables 
4.3b and 4.4b present the same analyses but for grades 5 and 6 only. 
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Table 4.3 Results of a regression analysis to investigate predictors of 
Comprehension Fluency 
Variables Rz R 2change Sig R 2 change Final Beta 
1 Sex and Grade .194 .194 F=14.5,p<.OO 1 .184 I .156 
2 Sound Deletion .451 .257 F=55.6,p<.001 
.147 
3 Rapid Naming .486 .036 F=8.17,p=.005 
-.055 
4 Non-word Repetition .488 .001 F=.312,p=.577 
.050 
5 Sentence Repetition .489 .001 F=.229,p=.633 
.031 
6 Non-word Reading .500 .011 F=2.50,p=.117 
-.250 
7 Reading Errors/Speed .607 .107 F= 15 .4,p<.OO 1 -.326 I -.443 
(i) 
2 Sound Deletion .451 .257 F=55.6,p<.001 
3 Non-word Reading .467 .016 F=3.62,p=.059 
(ii) 
2 Non-word Reading .403 .208 F=41.5,p<.001 
3 Sound Deletion .467 .065 F=14.3,p<.001 
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Table 4.3a Results of a regression analysis to investigate predictors of 
Comprehension Fluency amongst grade 3 and 4 children 
Variables RZ R2 change Sig R2 change Final Beta 
1 Sex and Grade .055 .055 F=l.68,p=.195 .033 I .129 
2 Sound Deletion .521 .466 F=55.4,p<.001 
.232 
3 Rapid Naming .569 .049 F=6.32,p=.015 
-.118 
4 Non-word Repetition .575 .005 F=.673,p=.416 
.152 
5 Sentence Repetition .577 .002 F=.275,p=.602 
-.019 
6 Non-word Reading .583 .006 F=.816,p=.370 
-.230 
7 Reading Errors/Speed .654 .071 F=5.20,p=.009 -.202 I -.506 
(i) 
2 Sound Deletion .521 .466 F=55.4,p<.001 
3 Non-word Reading .528 .007 F=.859,p=.358 
(ii) 
2 Non-word Reading .406 .351 F=33.7,p<.001 
3 Sound Deletion .528 .122 F=14.5,p<.001 
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Table 4.3b Results of a regression analysis to investigate predictors of 
Comprehension Fluency amongst grade 5 and 6 children 
Variables Rz R2change Sig R2 change Final Beta 
1 Sex and Grade 
.351 .351 F=16.0,p<.001 .209 I .277 
2 Sound Deletion 
.450 .098 F=10.4,p=.002 .190 
3 Rapid Naming 
.506 .056 F=6.46,p=.014 -.113 
4 Non-word Repetition 
.522 .016 F=l.92,p=.172 .103 
5 Sentence Repetition 
.522 .000 F=.036,p=.849 -.063 
6 Non-word Reading 
.542 .020 F=2.33,p=.l33 -.187 
7 Reading EtTorsiSpeed 
.656 .114 F=8.62,p=.001 -.248 I -.369 
(i) 
2 Sound Deletion 
.450 .098 F=10.4,p=.002 
3 Non-word Reading .492 .043 F=4.80,p=.033 
(ii) 
2 Non-word Reading .469 .118 F=12.9,p=.001 
3 Sound Deletion .492 .023 F=2.61,p=.112 
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Table 4.4 Results of a regression analysis to investigate predictors of Reading 
Comprehension 
Variables Rz R 2change Sig R 2 change Final Beta 
1 Sex and Grade .142 .142 F=9.93,p<.001 -.024 I .161 
2 Sound Deletion .448 .306 F=66.0,p<.OO 1 
.146 
3 Rapid Naming .475 .027 F=6.17,p=.014 
-.048 
4 Non-word Repetition .491 .016 F=3.57,p=.061 
.131 
5 Sentence Repetition .491 .000 F<.01, p=.952 
-.010 
6 Non-word Reading .522 .031 F=7.37,p=.008 
-.104 
7 Reading Errors/Speed .605 .083 F=11.9,p<.OOI -.400 I -.265 
(i) 
2 Sound Deletion .448 .306 F=66.0,p<.OO 1 
3 Non-word Reading .487 .039 F=8.95,p=.003 
(ii) 
2 Non-word Reading .431 .289 F=60.6,p<.001 
3 Sound Deletion .487 .056 F=12.8,p=.OOI 
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Table 4.4a Results of a regression analysis to investigate predictors of Reading 
Comprehension amongst ｧｾﾷ｡､･＠ 3 and 4 children 
Variables Rz R2cbauge Sig R2 change Final Beta 
1 Sex and Grade 
.062 .062 F=l.90,p=.158 -.217 I .078 
2 Sound Deletion 
.507 .445 F=51.5,p<.OO 1 .273 
3 Rapid Naming 
.539 .033 F=3.97,p=.051 -.170 
4 Non_:word Repetition 
.563 .023 F=2.9l,p=.093 .243 
5 Sentence Repetition 
.569 .006 F=.794,p=.377 -.071 
6 Non-word Reading 
.583 .014 F=l.75,p=.192 .017 
7 Reading Enors/Speed 
.600 .017 F= 1.07 ,p= .349 -.171/-.156 
(i) 
2 Sound Deletion 
.507 .445 F=51.5,p<.001 
3 Non-word Reading .520 .013 F=1.48,p=.229 
(ii) 
2 Non-word Reading .418 .357 F=35.0,p<.001 
3 Sound Deletion .520 .101 F=11.8,p=.001 
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Table 4.4b Results of a regression analysis to investigate predictors of Reading 
Comprehension amongst grade 5 and 6 children 
Variables Rz R 2cbange Sig R 2 change Final Beta 
1 Sex and Grade 
.177 .177 F=6.35,p=.003 .036 I .124 
2 Sound Deletion 
.309 .132 F=1l.I,p=.002 .022 
3 Rapid Naming 
.349 .040 F=3.52,p=.066 .023 
4 Non-word Repetition 
.380 .031 F=2. 77 ,p=.1 02 .041 
5 Sentence Repetition 
.381 .001 F=.l02,p=.751 .041 
6 Non-word Reading 
.459 .078 F=7.74,p=.007 -.176 
7 Reading EnorsiSpeed 
.655 .197 F=14.8,p<.001 -.678 I -.240 
(i) 
2 Sound Deletion 
.309 .132 F=1l.l,p=.002 
3 Non-word Reading .414 .104 F=lO.l,p=.002 
(ii) 
2 Non-word Reading .396 .219 F=21.0,p<.001 
3 Sound Deletion .414 .017 F=1.69,p=.l99 
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The results indicate that the two comprehension measures are reasonably related; 
although time measures show slightly larger relationships with the Comprehension 
Fluency task. h1 the two regression analyses the results again indicate a similar pattern 
of predictors across the two comprehension tneasures. Comprehension levels in reading 
Arabic text seem to be predicted by phonological processing, particularly phonological 
awareness, although the Rapid Nruning tneasure was also a reasonable predictor of the 
Comprehension Fluency measure. fu addition to these basic phonological awru·eness 
ru1d access processes, accuracy and speed in word reading was also predictive of 
comprehension. Decoding was less predictive of comprehension levels thru1 
phonological awareness and word processing, although it was a reasonable predictor of 
the Reading Comprehension measure. Indeed, when decoding ru1d phonological 
awareness were specifically contrasted (sub-scripts (i) and (ii) in the Tables), 
particularly for the younger cohort, decoding predicted a small amount of variability 
above that explained by the phonological awareness measure, suggesting that the 
relationship between decoding and comprehension is primarily a phonological 
relationship. Overall, phonological awareness and word processing were predictive of 
both text comprehension measures, with fluent access and decodirig being predictive of 
Comprehension Fluency and Reading Comprehension, respectively. The phonological 
memory ru1d working memory 1neasures were not predictive in these ru1alyses. 
The findings of this Study seem to lead to the conclusion that Arabic text cotnprehension 
is basically a phonological awareness process, in addition to automatic (accurate ru1d 
fluent) word access. The data from the two grade cohorts argue for a trend for 
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phonological awareness to be more influential in the early grades (3 and 4) but for 
written word access to be more impmiant in the older grades (5 and 6). There is also a 
trend for the relationship between non-word decoding and comprehension to involve 
more than that explained by phonological awareness in the older grades. This may be a 
natural progression from basic phonological skills to more general word access skills 
(possibly more strategic use of a sight vocabulary or lexical knowledge) with 
age/experience. Alten1atively, this trend may reflect increasing experience of 
unvowelized text in which whole word identification may become more important than 
letter-sound translation in text processing. The specific relationship with phonological 
processing may be attributed to the transparency of Arabic orthography in early 
learning: i.e., the child can rely on translation processes to access words. Clearly, those 
with good sound awareness skills progress in word knowledge and reading level more 
rapidly than those with poor phonological awareness skills. However, as discussed in 
the introduction, the focus on morphemic components in Arabic may mean that 
phonology is not the only skill that the child needs to acquire to develop in literacy. 
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Study 3 
Introduction 
ChapterS 
Phonological and Morphological Awareness as Predictm·s of Arabic 
Reading Comprehension A1nong LD and non-LD Children 
Cross-linguistic research on literacy acquisition indicates that, when lean1ing to read an 
alphabetic writing system, both the nature of the language and the mthography that 
represents it seem to influence the development of abilities and the manifestation of 
literacy disabilities (Goulandris, 2003). This variation across languages has been largely 
attributed to differences in the level of conespondence between basic letter symbols 
(graphemes) and language sounds (phonemes) (see discussions in Ziegler & Goswami, 
2005, 2006). Phonological processing skills, particularly phonological awareness (the 
ability to recognize sounds within words) and the phonological deficit hypothesis 
(specifying word decoding problems among dyslexic children) have been the primary 
factors of investigation in cross-linguistic studies of specific literacy difficulties 
(Goswami, 2000; Goulandris, 2003; Smythe et al., 2004; Snowling, 2000; Stanovich, 
1988). h1 contrast, the role of morphological awareness (i.e., the "ability to reflect upon 
and manipulate morphemes and employ word formation rules in one's language, Kuo & 
Anderson, 2006, p 161) has been tnuch less studied and has often been considered as a 
by-product of phonology (Seidenberg & McClelland, 1989). Research undertaken has 
focused mainly on the role of morphology in word recognition rather than text 
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understanding (e.g., Boudelaa & Marslen-Wilson, 2005; Caramazza, Laudanna, & 
Romani, 1988; Drews & Zwitserlood, 1995; Frost, Deutsch, & Forster, 2000; Longtin, 
Segui, & Halle, 2003; Taft & Forster 1975, 1976). There is a dearth of research 
assessing the potential role of morphology in the fundamental purpose of literacy (i.e., 
the processing of a textual message). 
Despite the relative paucity of work on the topic, evidence has suggested that 
morphology plays a part in literacy over-and-above the contribution made by phonology. 
That it might be a discriminating factor between typical readers and those with literacy 
learning difficulties that warrants attention in assessment and treatJ.nent. There is also 
evidence that, very much like phonological deficits, the role of morphology in reading 
and reading disability manifests itself differently across languages and orthographies. 
For example, in their cross-language study, McBride-Chang, Cho, Liu, Wagner, Shu, 
Zhou, Cheuk & Muse (2005) examined the role of morphological awareness, 
phonological awareness and vocabulary in the word recognition skills of grade 2 
children from Korea, Hong Kong, Beijing and the United States of America. They 
found that phonological awareness, morphological awareness and vocabulary were 
conelated across languages, but that their association with word reading differed 
depending on the language background of the child. Phonological awareness was more 
related to word reading in English and Korean than in Chinese and morphological 
awareness was more related to word reading in Chinese and Korean than it was in 
English. Therefore, it seems appropriate to investigate the role of morphology in 
contJ.·ast to phonological skills in different orthographies. Consistent with this, the 
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present research focused on Arabic, a highly morphological language. Given the focus 
on morphology in Arabic, it may prove to be one of those languages where 
morphological awareness is a vital palt of acquiring the skill of understanding written 
text. Assessments that include indicators of morphological ability may be needed. 
Although the Arabic language has several versions, including local dialects that can 
differ considerably, there is a common form of Arabic spoken by most individuals that 
fonns the basis of the writing system. Unless othetwise indicated, Arabic as used in this 
paper refers to this more universal fonn, Modern Standard Arabic, which is the primary 
education language used across all Arab countries. 
Morphological Awareness in Reading 
Many studies have shown that phonological and morphological processes/skills are 
highly associated (e.g., Carlisle, 1988; Casalis, Cole & Sopo, 2004 ). Yet there is 
evidence that the contribution of morphology to word reading, although small, is in 
addition to the contribution of phonology. This conclusion has been derived from cross-
language studies, including English, Dutch and Chinese (e.g., Casalis & Louis-
Alexandre, 2000; Mahony, Singson & Mann, 2000; McBride-Chang, Wat, Shu, Zhou & 
Wagner, 2003; McCutchen, Green & Abbot, 2008; Rispens, McBride-Chang & Reitsma, 
2008; Siegel, 2008). A similar conclusion has been derived from studies of reading 
comprehension; i.e., a positive association between morphological awareness and 
reading comprehension in various languages beyond that explained by their co-
ｲ･ｬ｡ｴｩｭｾｳｨｩｰ＠ with phonology (McCutchen et al., 2008; MUller & Brady, 2001; 
Schwiebett, Green & McCutchen, 2002; Siegel, 2008). Carlisle (1995) found that, in 
99 
comparison to measures of phonological and orthographic awareness, a morphological 
production task in kindergatten was the highest predictor of grade 2 reading 
comprehension. In a similar longitudinal study, but on French-speaking children, 
Casalis & Louis-Alexandre (2000) found that morphological awareness accounted for 
variance in reading comprehension after controlling for IQ and vocabulary. Therefore, 
across languages, measures of tnorphological awareness have been found to be 
predictive of variations in literacy skills and may distinguish between those with good 
and those with poor levels of reading ability. 
If good/typical versus poor/dyslexic readers are contrasted, however, conclusions 
derived about the contribution of morphological awareness to reading acquisition 
become inconsistent. For example, some studies found that dyslexic children performed 
less well on morphological tasks than matched controls. For example, the results of 
Vogel (1977) and Wiig, Semel & Crouse (1973) suggested that young (initial grades) 
LD children and pre-school children at risk of LD have weaker morphological skills than 
matched peers. Similarly, Egan & Pring (2004) found that 11-12 year old dyslexic 
children made n1ore spelling mistakes on regularly inflected verbs compared to younger 
normallean1ers (reading and spelling age-matched). In addition, Siegel (2008) found 
that sixth grade dyslexics perfmmed poorly on derivational written morphological 
awareness tasks compared to age-matched nonnally developing peers and Shu, 
McBride-Chang, Wu & Liu (2006) found that morphological awareness, in addition to 
rapid number naming and vocabulary, were the only skills that significantly 
distinguished Chinese-speaking dyslexics fi·om chronological age-matched controls. 
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Schiff & Raveh (2007) and Raveh & Schiff (2008) found that, in contrast to their 
nonnally developing peers, college-level dyslexic Hebrew readers did not show 
evidence of morphological priming (a sign of either implicit or explicit knowledge and 
use of morphology) in a word recognition task (see also Deacon, Parrila & Kirby, 2006). 
Other studies, however, have found that the performance of dyslexic readers on 
morphological awareness was no worse than their reading age-matched peers (Bryant et 
al., 1998; Joanisse et al., 2000). Champion (1997) found, in a listening task that required 
morphological awareness, non-significant differences between reading disabled sixth 
graders and chronological- and reading-age matched control groups. Elbro & Atnbak 
(1996) found that 15-year old Danish dyslexics showed a reading advantage for 
compound words that their young reading-age matched peers did not and that this speed 
advantage con·elated with reading comprehension, suggesting that these dyslexic 
adolescents may have been using morphology to compensate for their weakness in 
phonology (see also Carlisle, 1995). In contrast, Tyler & Nagy (1990) found that poor 
readers make less use of morphological awareness to derive syntactic tneaning in a 
sentence comprehension task and Nagy, Betninger, Abbott, Vaughan & Vetmeulen 
(2003) found varying roles of morphology in reading comprehension of second versus 
fomth graders 'at risk' of reading disabilities. Clearly, such variations in findings may 
be attributable to differences in the languages and otthographies studied, to differences 
in measures or the groups tested; however, they indicate the need for further research in 
this area. 
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Arabic Morphology 
Arabic morphology has two types of structures, namely derivational and inflectional. 
Derivational morphology depends on the combination of two types of morphemes: roots 
and patten1s. Combining roots and pattetns make pronounceable words; for example, if 
we cmnbine the root (k,t,b) with the patten1 (CaCaCa- where the letter C indicates a 
consonant) we get the word kataba (he wrote). Inflectional morphology refers to the 
process of attaching prefixes and suffixes to real words. Inflectional morphology adds 
marks for person, number, gender and tense. It is widely used to express the past and 
future tenses, and the hnperative. 
Inflectional morphology refers to the process of attaching these prefixes and suffixes to 
real words. Inflectional morphology adds marks for person, number, gender and tense. 
It is widely used to express the past and future tenses, and the imperative. 
Arabic can be considered predominantly consonantal because consonantal roots carry 
the core meaning of most Arabic words. Indeed, traditionally, derivation in Arabic is 
believed to rely on the mapping of the root onto a pattetn comprising vowels and affixal 
consonants in addition to the consonant slots in which the root consonants are insetted. 
The root is usually made of three consonants and carries the core meaning of the words 
derived from it. The pattetn, on the other hand, often expresses grammatical 
infmmation. The word "raakib" (in English "rider, passenger") is fonned from the root 
consonants {r, k, b}, which roughly means "ride" and the pattern (CaaCiC), which is the 
patten1 for the active voice. Thus, derived Arabic words are composed of two abstract 
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morphemes, the consonantal root and the pattern, which result in words only after their 
combination, and may involve the application of phonological and phonetic rules. 
Although Arabic morphology is not transparent, as Arabic roots and patten1s are not 
continuous pronounceable phone-orthographic units, in non-vowelized texts (i.e., Arabic 
text with no shmt vowel diacritics), readers are likely to rely on visual recognition of the 
root and the patten1 to suppmt word recognition and the detennination of meaning. 
When stripped of the diacritics, the root is often linear except when disrupted by an infix 
of the patten1. Also, the patte1n can be visually salient especially when it has both a 
prefix and a suffix that envelope the root (see discussion in Saiegh-Haddad & Geva, 
2008). Some inflectional morphemes like the regular plural marker or the feminine 
marker can have functional meanings that can be recognized without looking at the 
whole pattern and are linearly affixed to the base of the word. Although it is difficult to 
differentiate between derivation and inflection in Arabic, most derivation in Arabic 
occurs through root to patten1 mapping, but inflection is mostly concatenative/linear; 
often by means of suffixation: Arabic is very agglutinative in nature. The inflectional 
morphemes are person, number and gender markers, which can be represented in one 
single prefix or suffix. Inflection is also canied by the shmt vowels and nunation (read 
as un, an, in) that are used to mark case (nominative, genitive and accusative). Both 
short vowels and nunation are all written as diacritics. This results in a dense 
morphology and syntax, which although helpful in communicating the core semantic 
meaning of the root embedded in various patterns, demands a lot of unpacking on the 
part of the reader in order to anive at the exact meaning of an Arabic word. This 
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unpacking is also essential because several clitics are attached to the word, including 
object pronouns (affixed) and the definite ru1icle (two-letters) and prepositions 
conjunctions (one-letter, prefixed). The predictability ofthe morphology again can be 
used to suppm1 this unpacking. Therefore, morphological knowledge is very important 
when learning to read Arabic, as knowledge of related words (derivations) and 
knowledge of different forms of the same words (inflections) tend to prov'ide clues to 
conect spelling. Awareness of the general shape of cet1ain patten1s, often signalled by 
affixes, is also likely to assist word recognition. Awareness that words sharing the same 
root tend to share the satne meaning aids comprehension, as does the knowledge of the 
basic functionaltneaning of patterns (e.g., agent, place, object, atld instrument). 
Morphological Awat·eness in Reading Arabic 
Investigations of the role of morphology ru·e important in understanding the development 
of literacy skills at1d factors underlying literacy difficulties thereby infonning strategies 
for intervention when a child struggles with literacy acquisition. Despite this, and 
consistent with research in other languages (outlined above), the influence of phonology 
has dominated work contrasting able and less able Arabic readers (e.g., Abu-Rabia, 
I 995; Al-Mannai & Everatt, 2005; Elbeheri & Everatt, 2007; lbrahitn, Eviatar & 
Ahat·on-Peretz, 2007) whereas investigations of the role of morphology in reading, 
independent of phonology and orthography, have generally been limited to word 
recognition studies (see Boudelaa & Mars len-Wilson, 2005, Mahfoudhi, 2007). 
However, research by Abu-Rabia and colleagues (Abu-Rabia, 2007; Abu-Rabia, Share 
& Mansour, 2003; Abu-Rabia & Taha, 2004) considered Arabic dyslexic teaders' ability 
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to process/use morphology. Abu-Rabia et al. (2003) found that Arabic dyslexics 
performed less well than controls on morphological awareness tasks and Abu-Rabia & 
Taha (2004) identified more morphological errors in the spellings of dyslexics compared 
to controls. Both these findings argued that Arabic dyslexics used morphology less ably 
than their matched peers. However, Abu-Rabia (2007) found variable influences of 
morphology in the reading comprehension skills of dyslexic Arabic speakers, which 
argues for the need for fmther research before firm conclusions can be derived. The 
present research aims to clarify these conclusions by testing Arabic-speaking children 
formally diagnosed with a learning disability. The morphological abilities ofLD 
children will be contrasted with typical mainstream Arabic-speaking children and the 
influence of morphology in contrast to phonology on the reading comprehension will be 
investigated in both groups. 
Method 
Participants 
The control sample was drawn from four Kuwaiti government single-sex schools, of 
which half were girls and halfboys. Once pennission had been obtained from the 
appropriate authorities, all children in the grades targeted (grades 3, 4, 5 and 6) were 
available for testing. A total of 178 children were tested, with children being excluded 
from testing only if there was evidence from school reports and teacher interviews 
indicative of major behavioural/learning problems. All children were selected as first 
language Arabic speakers (based on teacher interviews and background infonnation 
about the school population) and the school followed the nonnal Kuwaiti government 
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curriculum. Approximately equal numbers of girls and boys from each grade were 
selected, depending on the schools' class sizes, to reflect nmn1al population 
distributions. There were 40 grade 3 children (20 female, 20 male), 50 grade 4 children 
(26 female, 24 male), 4 7 grade 5 children (23 female, 24 male) and 41 grade 6 children 
(20 female, 21 male). 
The children comprising the LD group were selected from a special school for children 
with lean1ing disabilities in Kuwait. This school followed the satne Kuwaiti govenunent 
cun·iculum as the mainstreatn schools, but with smaller class sizes (less than six and 
often one-to-one) and with specialized teaching methods designed for LD children. The 
special school comprised children who had been assessed as having a leru·ning disability, 
based on evidence of achievement deficits in literacy and/or mathematics, but with an IQ 
of 85 or above. Again, all LD children had Arabic as their first language. Consistent 
with the incidence of LD across the sexes, there were fewer girls than boys in the special 
school and the sampling for the present Study reflected this. Similarly, the number of 
children in each yeru· group vru·ied due to identification rates across grades and the 
policy of the education system to return children to mainstreatn school as soon as 
deemed appropriate. Therefore, as all the children in each of the year groups tru·geted 
were tested, the number of children per grade also varied. There were nine grade 3 
children ( 1 female, 8 male), ten grade 4 children (3 female, 7 male), 16 grade 5 children 
(3 female, 13 male), eleven grade 6 children ( 4 female, 7 male), 1 7 grade 7 children ( 1 
female, 16 male), atld 24 grade 8 children ( 4 female, 20 male). A wider rru1ge of grades 
was selected within the LD group to increase the number of LD children tested and to 
106 
allow a comparison with the mainstream children within the same grade levels and at 
roughly the same reading comprehension level. 
Measures and Procedures 
The aim ofthe research was to assess the influence of morphological awareness on 
reading comprehension levels in the two groups over-and-above that of phonological 
processing. Therefore, 1neasures of reading comprehension, phonological processing 
and Inot-phological ability were developed in the Arabic language. Given the lack of 
standardized measures in the Arabic language, these measures were developed 
specifically for the present work. However, measures were typical of those used in the 
literature and all were piloted extensively, with appropriate subsequent 1nodifications, 
prior to testing with the present sample. 
Reading Comprehension 
A measure of reading comprehension fluency was used as the dependent variable in the 
regression analyses that fonned the main analytic procedures used in the work. The test 
was based on typical cloze cmnprehension procedures used in testing sentence 
comprehension (see, for example, the comprehension test in the Woodcock-Johnson 
reading battery: Woodcock, Mather & Schrank (2004) and fluency was used given that 
measures of time may be a better detenninant of reading levels in more regular 
orthographies (Whmner, 1993). Pilot work indicated that the comprehension fluency 
test used has good levels of reliability (alpha> .85) and is correlated (r > .75) with 
Arabic comprehension tasks that require children to read passages and answer 
comprehension questions about those passages. The reading comprehension fluency test 
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comprised 50 incomplete sentences, each of which required the addition of one word to 
form a whole meaningful sentence. Following each sentence, four words were 
presented, only one of which was a correct completion of the sentence. Participants 
were required to indicate the word that best completed the sentence and to complete as 
many of the sentences as they could in 90 seconds. The score for this test was the 
number of sentences correctly completed in the time allotted. 
Phonological Measures 
Two phonological processing measures were used in the Study. Both types of measure 
have been used regularly in studies of dyslexia and reading acquisition, including work 
in Arabic (see Elbeheri & Everatt, 2007; Stnythe et al., 2008) and the specific measures 
used have been found to have good reliability (inten1al consistency> .85) and to be 
inter-related with other measures of phonological skills. 
The first phonological task was a measure of sound deletion. This test comprised 30 
items administered in three equal blocks. For the first ten items, participants were 
required to listen to a spoken word and repeat the word without its initial sound. For the 
second and third sets of words, the same procedure was used but this thne the child was 
required to delete the medial sound frmn each of ten words or, in the final group of ten 
items, the final sound from each word. Different words were used in the three sets, 
though pronunciation length and fan1iliarity were, on average, consistent across the 
blocks. Prior to each block often items, instructions and practice were provided to 
ensure understanding of each part of the task. The num her of items correctly 
pronounced was used as the measure for this task. 
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The first phonological measure (described above) assessed the child's awareness of 
sounds within words and their ability to manipulate phonological forms to pronounce a 
new ｷｯｲ､Ｍｬｩｫｾ＠ unit. These skills are most often associated with phonological awareness 
(Wagner & Torgesen, 1987). The second phonological task assessed the child's ability 
rapidly and accurately (i.e., fluently) to access a known phonological label from 
memmy. Traditionally, this task has been referred to as rapid automatic naming 
(Denckla & ｒｵ､･ｬｾ＠ 1976) or, as in this paper, rapid naming. In the cunent version of 
this test, participants were presented with a sheet of paper on which was produced an 
array of 3 0 line drawings of familiar items. There were ten different line drawings, with 
three repetitions of each. Prior to testing, the child was given each of the ten line 
drawings and asked to name each to ensure familiarity and accuracy of response. The 
test procedure then required the child to name the 30 test items in the anay as quickly as 
possible, ttying to avoid natning errors. The time from naming the first item to the last 
was recorded with any non-corrected enors incurring a one second penalty. This total 
time was used as the measure for this task. 
Morphology Measures 
Two measures of Arabic morphological processing were used in the Study. The first, 
morphological segmentation, assessed the children's ability to detect linear morphemes 
in words; i.e., to recognize different kinds of morphemes such as a root, bound, 
inflection, suffix or prefix by mat·king the morphemic boundary in a word (e.g., a line 
between g and s in 'dogs' or between eat and en in 'eaten' would be a roughly 
equivalent task in English). The test comprised 25 written items, in addition to practice 
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items used with instructions. It required participants to divide the word they were given 
into two meaningful units (meaning could be functional as in a feminine or plural 
marker) using a pencil to place a dividing stroke where they thought the word could be 
segmented. Practice was used with instructions to ensure that the child understood the 
task. The total number of words correctly divided was used as the measure for this test. 
The second morphology task, morphological production, involved giving the 
participants a pseudo-root and a real patten1 from which they had to produce/derive a 
pseudo-word. This test also comprised 25 items, in addition to practice items that were 
used to explain the task to the children. As discussed above, Arabic uses patten1s that 
are highly consistent, so a child with good morphological knowledge should be able to 
add a pattetn to a pseudo-root efficiently. The use of unknown letter strings as pseudo-
roots was to ensure that the task was not completed by the child based on their 
familiarity of the word instead of their ability to apply patten1s conectly. Although 
exactly the same task cannot be developed in English, if making a plural always 
involved adding the letter's' to the end of a word, then making a plural of a non-word 
such as "drig" should lead to the child writing "drigs". Clearly, this is a tnuch more 
complex task, given the patterns used in Arabic; however, these skills are taught in 
literacy classes and the task should distinguish those with a good understanding of the 
pattetns of Arabic from those with a poor understanding, allowing an assessment of 
whether these skills are related to the ability to comprehend Arabic. text. 
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Control Variables 
In addition to the child's grade and sex, non-verbal ability was measured in the Study to 
control for variability in general ability across the two samples. For the LD children, the 
Perfmn1ance IQ scores (derived from the Weschler Intelligence Scale for Children, 
WISC) provided by assessment reports were used. This scale has been standardized for 
a Kuwaiti population (Ministry of Education, Kuwait, 1988). It therefore provides a 
profile of non-verbal skills, which in the design of the Study was considered potentially 
useful, given that visual skills may be an area of difference between English and Arabic 
data (see Elbeheri et al., 2006) and that dyslexics have been reported in the literature to 
use visual skills to compensate for language weaknesses (see Snowling, 2000). The 
range of skills assessed in the WISC allowed for the potential to contrast different types 
of visual skills. As full intelligence assessment was not possible for the mainstream 
children (due to the time it would have taken for administration), the Ravens Progressive 
Matrices was used to assess non-verbal skills. The task comprised 36 sequences of 
patten1s that required the child to select a pattern :fi·om a set of choices to complete the 
sequence. This test has also been nmn1ed on a Kuwaiti population (Abdulreoof, 1998) 
and can be compared with scores on the WISC. Both measures focus on non-verbal 
reasoning skills of the children tested, although the WISC procedures also involve long-
tenn memory/knowledge of familiar objects or situations. However, if differences 
between these tneasures occur, the WISC measures can be reduced to those focusing 
only on non-verbal reasoning. 
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Results and Discussion 
Tables 5.1a and 5.1b present the results of the two groups on the measures used in the 
Study. 
Table 5.1a Means and standard deviations in the morphology tasks for mainstream 
grade 3 to 6 children 
Comp Non- Rapid Sound Morpho Morpho 
Fluency verbal Naming Deletion Production Segment 
Grade 3 14.77 96.15 32.38 21.65 3.20 13.07 
(n=40) (12.45) (14.85) (9.90) (11.11) (4.37) (6.03) 
Grade 4 22.40 100.98 31.10 24.26 4.92 16.90 
(n=50) (12.84) (13.13) (7.58) (10.14) (4.43) (4.57) 
Grade 5 29.89 100.38 27.23 25.87 8.40 18.81 
(n=47) (13.92) (12.45) (6.86) (11.54) (8.12) (5.29) 
Grade 6 34.20 103.12 24.17 23.12 9.02 18.93 
(n=41) (14.53) (11.21) (4.94) (10.35) (8.44) (5.22) 
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Table S.lb Means and standard deviations in the morphology tasks for LD grade 3 to 
8 children 
Comp Non- Rapid Sound Morpho Morpho 
fluency verbal muning deletion Production Segment 
Grade 3 8.00 93.25 63.56 17.44 0.33 3.44 
(n=9) (5.00) (6.23) (16.61) (6.25) (1.00) (3.57) 
Grade 4 10.30 100.90 69.40 18.80 4.00 19.10 
(n=10) (5.42) (15.86) (24.45) (7.38) (8.58) (6.28) 
Grade 5 14.19 102.94 60.44 22.19 16.00 18.63 
(n=16) (6.82) (12.92) (17.90) (3.76) (9.75) (7.49) 
Grade 6 26.36 104.10 51.36 23.36 14.09 21.00 
(n=11) (8.41) (9.98) (9.49) (7.16) (9.40) (7.09) 
Grade 7 27.35 97.88 47.59 24.82 16.82 21.29 
(n=17) (8.48) (9.40) (14.76) (3.70) (7.21) (4.91) 
Grade 8 33.08 106.21 45.00 26.17 21.43 20.92 
(n=24) (9.05) (11.58) (13.09) (3.34) (3.57) (7.02) 
With the exception of the grade 3 scores, the LD group petformed as well, if not better, 
than the mainstrerun children on the two morphology measures. Overall, there was no 
evidence of a general LD weakness in petfonning the morphology tasks. Indeed, by 
grade 6, the LD children were slightly out-perfonning their mainstream peers. -
Regression analyses were perfonned to investigate the level of variability explained by 
the measures in the Study (see Tables 5.2a to 5.2e). Separate analyses were performed 
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for the mainstream and for the LD groups. In all analyses, the comprehension fluency 
measure was used as the dependent variable and the independent variables were entered 
into the equation in a set order. In each analysis, the sex (except for the analyses of 
mainstream boys described below) and grade of the child were entered as step one, 
followed by the non-verbal ability measure to control for general ability. The 
phonological variables (sound deletion and rapid naming) and the morphology measures 
(segmentation and production) were then entered as steps three and four. For the main 
analyses, the phonological variables were entered prior to the morphology measures; 
however, additional analyses were perfonned in which these two sets of independent 
variables were entered in the reverse order (see bottom of Tables for these alternative 
procedures). For the mainstream group, two sets of analyses were perfonned, one for 
the whole cohort and one for the male pru1icipants only (the latter was to ensure that any 
differences between mainstream ru1d LD groups were not due to the LD group being 
composed mainly of boys). For the LD group ru1alyses, the grades were divided into 
three cohmis. The first analyses involved grade 3 to 6 children (the same grades as the 
control children). The second analyses cmnprised grade 5 to 8 children, who were 
perfonning at roughly the srune level on the comprehension fluency measure as the 
control children (this was to ensure that any differences in prediction was not due to 
dispru·ate reading comprehension levels). The third analyses included all LD children 
(grades 3 to 8) to provide as much power in the analyses to detect covariance as 
possible. 
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Table 5.2a Results of a regression analysis to investigate predictors of reading 
comprehension for mainstrerun grade 3 to 6 children 
Variables R2 R2change Sig R2 change Final Beta 
1 Sex atld Grade .271 .271 F=32.5,p<.001 .013 I .237 
2 Raven's NV Ability .324 .053 F=13.7,p<.001 .013 
3 Phonological Skills .618 .293 F=65.9,p<.001 -.185 I .320 
(RapNam & SdDel) 
4 Morphological Tasks .670 .052 F=13.5,p<.001 .156 I .241 
(Prod & Seg) 
(i) 
3 Morphological Tasks .567 .242 F=48.1,p<.001 
(Prod& Seg) 
4 Phonological Skills .670 .103 F=26.6,p<.001 
(RapNam & SdDel) 
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Table 5.2b Results of a regression analysis to investigate predictors of reading 
comprehension for mainstream grade 3 to 6 boys only 
Variables Rz R2change Sig R2 change Final Beta 
1 Grade .183 .183 F=l9.4,p<.001 .180 
2 Raven's NV Ability .239 .056 F=6.34,p=.Ol4 .030 
3 Phonological Skills .613 .374 F=40.6,p<.OO 1 -.244 I .353 
(RapNam & SdDel) 
4 Morphological Tasks .671 .058 F=7.23,p=.001 .210 I .164 
(Prod & Seg) 
(i) 
3 Morphological Tasks .518 .279 F=24.3,p<.OO 1 
(Prod& Seg) 
4 Phonological Skills .671 .153 F=l9.1,p<.OOI 
(RapNam & SdDel) 
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Table 5.2c Results of a regression analysis to investigate predictors of reading 
comprehension for LD grade 3 to 6 children 
Variables Rz R 2change Sig R 2 change Final Beta 
1 Sex and Grade .426 .426 F=15.2,p<.001 .104 I .584 
2 NV Ability .427 .001 F=.067,p=.798 .142 
3 Phonological Skills .427 .067 F=2.50,p=.096 -.283 I .202 
(RapNam & SdDel) 
4 Morphological Tasks .515 .022 F=.815,p=.451 -.189 I -.020 
(Prod & Seg) 
(i) 
3 Morphological Tasks .436 .009 F=.3ll,p=.735 
(Prod & Seg) 
4 Phonological Skills .515 .079 F=2.95,p=.065 
(RapNam & SdDel) 
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Table 5.2d Results of a regression analysis to investigate predictors of reading 
comprehension for LD grade 5 to 8 children 
Variables R2 R2change Sig R2 change Final Beta 
1 Sex and Grade .473 .473 F=27.8,p<.001 .271 I .594 
2 NV Ability .478 .005 F=.575,p=.451 .022 
3 Phonological Skills .509 .032 F= 1.92,p=.156 -.1191.209 
(RapNam & SdDel) 
4 Morphological Tasks .538 .029 F=l.78,p=.176 -.159 I -.072 
(Prod & Seg) 
(i) 
3 Morphological Tasks .495 .017 F=l.Ol,p=.371 
(Prod & Seg) 
4 Phonological Skills .538 .044 F=2.70,p=.076 
(RapNam & SdDel) 
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Table 5.2e Results of a regression analysis to investigate predictors of reading 
comprehension for LD grade 3 to 8 children 
Variables RZ R2cbange Sig R1 change Final Beta 
1 Sex and Grade .597 .597 F=59.3,p<.001 .186 I .721 
2 NV Ability .602 .005 F=.969,p=.328 .026 
3 Phonological Skills .637 .035 F=3.67,p=.030 -.148 I .251 
(RapNam & SdDel) 
4 Morphological Tasks .659 .023 F=2.52,p=.087 -.183 I -.058 
(Prod & Seg) 
(i) 
3 Morphological Tasks .610 .008 F=.827,p=.441 
(Prod & Seg) 
4 Phonological Skills .659 .049 F=5.41,p=.006 
(RapNam & SdDel) 
Overall, the results indicated that the morphology measures explained significant levels 
of variability in the mainstream group's comprehension scores, in addition to that 
predicted by grade and sex, non-verbal ability and phonological skills. Indeed, these 
data suggest that phonological skills and morphological ability explain independent 
variability in comprehension levels in this mainstream Arabic-speaking cohmt of 
children. Those with good phonological and good morphology skills are tnore likely to 
demonstrate better reading comprehension levels. In contrast, there was no evidence 
that ability on the morphology measures was predictive of good comprehension fluency 
levels for the LD group. The latter conclusion was the case whether the analyses 
involved the grade 3 to 6 children (satne grade as the controls), the grade 5 to 8 children 
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(same comprehension fluency levels as the controls) or the whole LD cohort. 
Contrasting the results for the mainstream and LD cohmis, these findings suggest that 
although the LD group could perfonn the morphology measures as well as the controls, 
this ability level was not influencing their comprehension levels. 
The results in regard to the typical readers were consistent with previous studies arguing 
for morphological awareness to play a role in reading comprehension (Carlisle, 1995; 
Casalis & Louis-Alexandre, 2000; McCutchen et al., 2008; Muller & Brady, 2001; 
Schwiebert, Green & McCutchen, 2002; Siegel, 2008). They extend previous findings 
of effects on Arabic word recognition (Boudelaa & Marslen-Wilson, 2005; Mahfoudhi, 
2007) by providing evidence of morphology influencing Arabic text processing across 
the grades investigated (grades 3 to 6). Interestingly, the present data concur also with 
those of Abu-Rabia's (2007): i.e., in analyses performed separately on the different 
grades, the Kuwaiti grade 3 Arabic-speaking children show a larger influence of 
morphology on reading comprehension (an increase of20% in the variability explained 
after entering the sex of the child, non-verbal ability and the phonological measures) 
than the grade 6 children (an increase of 6%). Although the increase was significant in 
both analyses for the Kuwaiti data, there is a similar patten1 to that shown by typical 
Arabic-speaking children in Israel. 
Clearly, fmiher research is needed to determine the role of morphology on Arabic 
literacy skills; however, one potential role might be the use of morphological unpacking 
strategies to support word identification and the detennination of meaning. For 
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example, the root can be used to support the identification of the item within a word 
lexicon and thereby determine word-level meaning. In addition, most Arabic-speaking 
children from grades 3 and above will be exposed to non-vowelized text that can lead to 
ambiguity in word pronunciation/meaning because of the lack of shmt-vowel markers. 
This leads to a reliance on context to support word identification and text interpretation. 
Perfetti (1985) argued that context based on grammatical or sentence structure might 
help to predict words when reading: for example, in English, "the" would trigger a noun-
phrase patten1 meaning that words which do not complete this patten1 would be rejected 
or inhibited. Consistent with this, the ability to use rules of spoken language is related to 
reading comprehension in English (Bowey & Patel, 1988). Morphology may be used in 
a similar way in Arabic; i.e., as an aid to support predictive processes in text reading, 
patticularly when other processes (such as decoding from letters to sounds) become less 
reliable, as they will do with increasing experience of non-vowelized texts. For 
example, those children who can process a word's patterns can make a good guess at the 
role of that word in a sentence. Processing other words then should provide a basis on 
which to detetmine meaning. From these two predictive processes, text meaning can be 
reasonably infened. Similarly, those who can recognize a root meaning and apply a 
known pattern can infer meaning even if they have not had prior experience of that 
specific combination of root and patten1. This will supp01t the development of a sight 
vocabulary in much the same way that phonological decoding strategies are considered 
to suppmt word lexicon building. Such strategies would be expected to be affected by 
experience, both of roots/patterns and vowelized versus non-vowelized text, but also in 
terms of the size of, and efficiency of accessing, a word lexicon, which would lead to 
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variability in the influence of morphology with experience. For beginning readers, 
phonological decoding strategies can reliably support development. However, these 
may need to be supplemented by morphological strategies when vowelized words 
become less common (most likely :fi·om about grade 3). As accessing a word lexicon 
(sight vocabulary) becomes increasing reliable with exposure, morphological strategies 
may become less influential. However, based on the current data, such morphology-
based processing skills remain significant at least up to grade 6 and, based on word 
recognition studies (Boudelaa & Marslen-Wilson, 2005; Mahfoudhi, 2007), can be used 
in adulthood. Therefore, assessment of such processing strategies should, in addition to 
grapheme-phoneme decoding strategies, support the identification of those developing 
reliable word processing skills from those who are not. Overall, these findings argue 
that in order to assess the processes that go into literacy and distinguish between those 
with processing deficits that may lead to literacy learning problems (i.e., LD), in samples 
of mainstream Arabic-speaking children, measures of morphological awareness need to 
be developed and included in testing procedures. 
As for the reading-disabled, the results of the present Study diverge somewhat from 
those of Abu-Rabia (2007). In the Abu-Rabia study, morphological awareness predicted 
dyslexics' reading comprehension when sixth and twelfth graders were tested, but not 
when third or ninth graders were tested. This difference could be due to the difference 
in grade levels considered in the two studies; i.e., the present Study covered grades from 
3 to 8, so it is only Abu-Rabia's grade 6 data that vary :fi·om the present conclusion of no 
influence. However, there may be other explanations, such as the differences in the 
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tasks used in the two studies: the present Study used a cloze procedure to assess 
comprehension, whereas in Abu Rabia's study the task involved responding to multiple 
choice questions after reading text. Perhaps in speeded tasks, children with literacy 
learning disabilities are less able to use morphological deduction procedures because 
they lack practice using these skills or because of differences in teaching emphasis. 
Alternatively, it may be that these morphology-based processes are simply too slow to 
suppmt fluency. The impmtance of speed here may be consistent with the results found 
in studies of adults with literacy difficulties that have found scant evidence of the 
influence of morphology on speeded word recognition in Hebrew (a language with a 
similar morphology to Arabic) in contrast to data from non-LD students (Raveh & 
Schiff, 2008; Deacon, Parrila & Kirby, 2006). When allowed enough time, as in the 
morphology measures used in the present Study, it may be that the LD individual can 
implement morphology-based strategies to suppmt reading but not when time is limited 
(for example, contrast Bruck, 1993, and Leong, 1999). However, this possibility 
requires further research as dyslexics have been found to show poor morphological 
processing in tasks where time is not limited (see, in the case of Arabic, Abu-Rabia et 
al., 2003, and Abu-Rabia & Taha, 2004). In addition to varying time in the morphology 
and literacy tasks, a fmther test of this assumption would be to investigate sentence 
priming effects among LD and non-LD children under different speeded conditions: at 
fast speeds, LD children may not be able to implement morphological processes to 
suppmt prediction, whereas they may be capable of doing so under slower time 
conditions. The level of priming may also vary under vowelized and non-vowelized text 
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conditions, since the latter would be predicted to require morphological processing 
support under the explanation described above. 
Clearly, there are alternatives to the speed explanation of the LD children's good 
performance on the morphology tasks; for exrunple, the LD children might be using 
some kind of problem-solving strategy rather than relying on abilities that are more 
likely to be used in literacy; although these might be related to the problem-solving 
skills used in the WISC assessments. However, whatever their basis, the data suggest 
that these Arabic-speaking LD children can process n1orphology and, for some reason, 
are not generalizing these processes to reading. Given that the potential impmiance of 
morphology to support comprehension found in the mainstream data argues for these 
skills to be taught in literacy classes, these skills also warrru1t consideration for inclusion 
in intervention methods targeted at Arabic-speaking LD children. Similar conclusions 
regarding the impmiance of teaching morphology to LD children has been argued in the 
literature for other lru1guages (see Siegel, 2008) and morphological teaching 
progrrunmes have been shown to improve the use of morphological rules in literacy 
tasks (Nunes, Bryant & Olsson, 2003). Therefore, although further reseru·ch is needed to 
determine the precise role of morphology in the development of Arabic literacy skills, 
both assessment and intervention procedures for identifying and remediating literacy-
based LDs in Arabic should take such tnorphological aspects of the language into 
account. 
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Chapter 6 
Study 4 Reading Comprebension and Phonological, Morphological and 
Syntactic Awareness 
Introduction 
Syntactic Awareness 
There is a relative consistency in views about syntactic awareness. Pauline & Siegel 
(2005) considered syntactic awareness as the reader's ability to recognize how elements 
of a language fit together so that gratnmatically conect phrases can be created. Cain 
(2007) believed that syntactic (or gratnmatical) awareness described the capacity of a 
reader to reflect on the grammatical structure of language. Tunmer & Hoover (1992) 
considered syntactic awareness to be the capacity to understand the grammatical 
structure of the language. These conclusions focus on issues of grammar and sentence 
structure and measures of syntactic awareness (including that developed for the Study 4) 
. typically have been consistent with these viewpoints. 
Syntactic awareness is related to reading skill via word recognition processes and/or 
reading comprehension. For example, Tumner & Bowey (1984) stated that grammatical 
awareness improves the child's capacity to assemble decoded words into meaningful 
syntactic groups, which should be recalled more readily than unconnected text. They 
also observed that grammatical knowledge should support the detection of 
reading/writing errors and consequently improve comprehension monitoring. Ehri and 
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Roberts (1979) suggested that grammatical knowledge may support the growth of word 
recognition processes, as recognizing the difference between sentence meaning and 
sentence structure may serve as a requirement for developing word awareness. Carlisle 
(1995) and Leong (1994) argued that text ambiguities may be overcome, at least in part, 
by syntactic processing that allows appropriate phrase structure to be detennined and 
word forms to be predicted, thereby improving comprehension. Cain (2007) argued that 
syntactic (grammatical) awareness is the ability to manipulate grammatical structures of 
a language, which is a metalinguistic skill distinguished from reading comprehension or 
sentence production. Syntactic awareness is considered to support the development of 
word recognition skills by helping the reader to decode unfamiliar words, and develops 
comprehension through sentence and text-level integration and monitoring skills. 
Klauda & Guthrie (2008) proposed that performance fluency on a standardized reading 
comprehension test involves (i) the recognition of isolated words; (ii) the processing of 
phrases and sentences as syntactic units; and (iii) passage level understanding. 
Therefore, it should be noted that fluency and comprehension are linked not only 
because they both involve processing individual words, but also because they both 
involve the processing of syntactic units. 
Relationships between syntactic skills, word recognition and reading comprehension 
have been identified in a number of studies. Willows & Ryan ( 1986) found relationships 
between grammatical judgement and reading tasks. Kennedy & Weener (1973) and 
Weaver (1979) observed that leru11ing syntax appeared to have a positive impact on 
receding and reading comprehension in young readers and Abrahamsen & Shelton 
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(1989) reported similar results with pre-adolescents, based on measures of 
comprehension skills. However, there is still a question as to whether syntactic 
awareness supports word recognition processes or reading comprehension skills. 
The work ofTunmer & Hoover (1992) and Tunmer et al. (1987) provided evidence that 
syntactic awareness predicts variance in word decoding even when phonological 
awareness is controlled. Although Shankweiler & Crain (1986) argued that the 
association between grammatical proficiency and reading perfonnance is partly 
mediated by differences in verbal working tnemory span, Bowey (1986a) and Willows 
& Ryan ( 1986) established relationships between word reading and syntactic awareness 
even after controlling for receptive vocabulary and shmt-tenn memory (see also Bryant 
et al., 1990). Bentin, Deutsch & Libennan (1990) found relationships between reading 
ability and syntactic awareness among Hebrew-speaking children, with good readers 
being better able to detect errors in grammar compared to children with reading 
disabilities (see also Gaux & Gombert, 1999). A relationship between poor perfonnance 
on granunatical tasks and reading disabilities has also been found (Vogel, 1975). 
h1 contrast to the focus on word recognition processes, Rego & Bryant ( 1993) and 
Tunmer et al. (1987) suggested that grrunmatical awareness is related both to word 
reading and reading comprehension, and a nwnber of studies have investigated the 
relationship between syntactic awareness and reading comprehension (Bowey, 1986b; 
Bowey & Patel, 1988). Rego & Bryant (1993) found that syntactic awareness predicted 
the ability of five-year-old children to use context while reading words. Similru·Iy, 
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Muter & Snowling (1998) found that syntactic awareness in nine-year-old children was 
related to accuracy of reading words in context. In their study on English first and 
second language children, Pauline & Siegel (2005) argued that reading comprehension 
performance was best predicted by a combination of working memory, phonological 
processing and syntactic awareness measures. Fmther evidence comes from another 
group, where children with poor reading comprehension levels were found to 
demonstrate poor scores on measures of syntactic awareness relative to same-age good 
comprehenders (Bentin, Deutsch, & Liberman, 1990; Gaux & Gombert, 1999; Nation & 
Snowling, 2000; Siegel & Ryan, 1988). 
However, not all research confirms this relationship between syntactic awareness and 
reading comprehension. For example, the relationship may simply be due to common 
underlying language skills necessary to perform both syntactic tasks and comprehension 
tasks. Cain's (2007) work argued that the type of syntactic awareness task used in the 
research might affect its relationship with reading, arguing for careful selection of the 
measure used or the inclusion of a range of different syntactic awareness tasks. 
Evidence argues for considerable growth in grammatical skills between the ages seven 
to nine (Seigel & Ryan, 1988), although children with a reading disability show this 
growth later than typically achieving children (compare: Fletcher, Satz & Scholes, 1981; 
Lovett, 1984; Vogel, 1974; Wiig, Semel, & Crouse, 1973). Consistent with this, 
Demont & Gombett ( 1996) found that the relationship between syntactic awareness and 
reading ability varies with age/school year (see also Willows & Ryan, 1986). 
Shankweiler et al. (1995) found that morphological difficulties, not syntactic 
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weaknesses, were characteristic of the children with reading difficulties in their study. 
Muter et al. (2004) argued that the development of word recognition skills appears to be 
highly associated with children's phonological skills, whereas vocabulary knowledge 
and grammatical skills appear comparatively less predictive. Willows & Ryan (1986) 
found that syntactic tasks were more related to decoding skills than to reading 
comprehension, and Bowey (1986a) also achieved a similar result while experimenting 
with fomth and fifth grade children. Tmm1er (1989) found no specific direct link among 
syntactic awareness and comprehension 
The Current Study 
Given that syntactic awareness has been argued as a further potential source of variance 
in reading ability, the present work aimed to assess its influence on Arabic reading 
skills. Previous reviews of Arabic m1hography, pru1icularly its use of non-vowelized 
opaque text, and the identified influence of morphology on reading comprehension, 
ru·gue for a potential syntactic influence on text processing rather than word decoding. 
Therefore, Study 4 again focused on measuring Arabic reading comprehension levels. 
In order to assess the influence of syntactic processing, an Arabic syntactic awru·eness 
measure was developed, based on previous measures in other languages. Measures of 
syntactic processing typically focus on word order correction tasks and grammatical 
correction tasks. In the former, sentences in which the word order has been jumbled-up 
(such as "strokes the cat Sue") were to be rearranged into the correct order ("Sue strokes 
the cat") or the cmTect phrase/sentence chosen from a set of alternatives. In the latter 
type of task, grammatically inconect sentences (as in "The girl eat the chocolate") were 
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to be re-written ("The girl eats the chocolate") or the correct phrase/sentence chosen 
from alten1atives. The syntactic awareness measure used in Study 4 combined tasks 
requiring both word order and grammatical conection in Arabic text. 
Pilot work was conducted to ensure the appropriateness of this measure for use in Study 
4. The main pilot work involved a sample of 82 fourth and fifth grader girls and boys 
( 41 girls: 17 fifth grade and 24 fourth grade and 41 boys: 16 fifth grade and 25 fourth 
grade). These children were given the syntactic awareness measure (following the same 
procedures as detailed in the method section of this chapter) and two Arabic reading 
comprehension measures, one involving open-ended comprehension questions following 
the reading of text and one using the cloze procedures used to assess comprehension 
fluency (described throughout this thesis and also used in Study 4 ). The open-ended 
comprehension questions were given following the silent reading of five Arabic 
passages. There were 28 comprehension questions in total and these focused on details 
in the previous passage read or required an inference to be made about that passage. 
Partial conelations (controlling for age and sex ofpatiicipants) were calculated between 
the three measures and indicated good levels of relationships between the two 
comprehension measures (0.84) and both these measures and the syntactic awareness 
task (0.76 and 0.78). The Cronbach's Alpha reliability coefficient for the syntactic 
awareness measure was 0.87. Therefore, the syntactic awareness measure showed good 
internal consistency and reasonable relationships with other complex text processing 
measures. Therefore, it was deemed appropriate for use in Study 4. 
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Study 4 again investigated predictors of Arabic reading comprehension, this time 
contrasting the syntactic awareness measure against the two main phonological 
predictors identified in Study 2 (i.e., the sound awareness and access tneasures) and 
measures of morphemic awareness (given the influence of this skill identified in Study 
3 ). h1 addition, the need to develop an awareness of visual patterns in text to suppmt 
recognition processes was also assessed by a non-verbal reasoning task. The Reading 
Comprehension Fluency measure was used as the Dependent Variable in the Study again 
to ensure consistency with the previous Studies in this thesis. 
Method 
Sample 
Patticipants were chosen frmn four Kuwaiti government single-sex schools, of which 
two educated girls and two boys. Once permission was obtained from the appropriate 
authorities, all children in the grades targeted (grades 3, 4, 5 and 6) were available for 
testing. The sample of children was taken by randomly selecting names from these 
grades (roughly equal numbers ofboys and girls for each grade level) and a total of 178 
children completed testing. The only selection criteria other than being on the school 
register was that if guardian consent was not given or the child did not complete all of 
the tests due to tnissing school during the testing period, they were excluded from the 
Study. All children were first language Arabic speakers (based on teacher interviews 
and background infonnation about the school population) and all schools followed the 
standard Kuwaiti goven1ment cuniculum. 
131 
Measures 
All measures were given in Arabic to groups of children except for the Rapid Naming & 
Phoneme Deletion tasks, which involved individual testing. Where individual testing 
was required, this was conducted in a quiet room. Group testing occurred in a 
classroom, but children were not allowed to talk or see the work of others. Measures 
were derived based on pilot work and previous research in the literature (in both the 
English and Arabic languages), although some measures have also been used and 
reported in earlier Studies in this thesis. They were selected to assess the ability of the 
children to read and understand written text, as well as syntactic and morphological 
awareness, fluent name access and phonological awareness, and non-verbal deduction. 
Arabic Reading Comprehension Fluency 
The text comprehension task was the Comprehension Fluency measure used in Study 2. 
Exactly the same items and procedures were used, except that a shorter time (2.5 
minutes) was given to perfonn the task to reduce the potential for ceiling effects. 
Arabic Rapid Naming 
The Rapid Naming task was the same one used in Study 2: exactly the same items and 
procedures were used. 
Arabic Phonological Awareness 
The Sound Deletion task used was similar to that used in the Study 2, except that task 
difficulty was increased by adding more middle sound deletions, the hardest of the 
different types of deletions used in the previous Study. This meant that the maximum 
potential score for the Sound Deletion task was increased to 44. 
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Arabic Syntactic Awareness 
Syntactic Awareness was assessed using the same task described on page 127 in the 
pilot work to this Study. This required the child to recognize word order or grammatical 
e11'ors in written sentences. The child was given 55 pairs of sentences, one of which was 
cmTect and the other of which had a grammatical enor or a word order error. Word 
order e11'ors involved a change in the normal subject-object or descriptor-object order 
used in Arabic (for example, in English the sentences might be: e.g., 'sandwiches eat 
they' versus 'they eat sandwiches'). Grammatical errors involved one sentence 
including an inconsistent tense or plural or grammatical convention (in English: 'Peter 
drink coffee' versus 'Peter drinks coffee'). The participant was asked to choose the 
correct sentence in each pair and was given ten minutes to complete as many as they 
could. The number of questions correctly answered in ten minutes formed the score for 
this task. 
Arabic Morphological Awareness 
The Study included two morphological tasks. Each task comprised 25 items and the 
number of correct answers was separately recorded. One task (Morphological 
Segmentation) assessed the child's ability to recognize different kinds of morphemes 
such as a root, bound, inflection, suffix or prefix by marking the morphemic boundary in 
a word (e.g., a line between "g" and "s" in "dogs" or between "eat" and "en" in "eaten"). 
The other task (Morphological Pseudo-word production) assessed the child's ability to 
combine a pseudo-root with a real patten1. As discussed above, Arabic uses a 
combination of roots and pattetns to vary meaning and grammatical structure. The 
patterns are highly consistent, so a child with good morphological knowledge should be 
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capable of adding a pattern to a word. The present task required the child to do this with 
an unknown letter string. Although exactly the same task cannot be developed in 
English (due to the difference in structure of the two languages), a sitnilar task in 
English might be "teeting" or "pogging"). 
Non-verbal Ability 
Raven's Progressive Matrices were used to assess the child's ability to deduce non-
verbal patten1s. This task comprised 36 sequences of patterns that were incomplete, 
with the child being required to select a pattern from the choices given to complete the 
sequence. 
Results and Discussion 
The data from Study 4 can be found in Table 6.1, with the means, standard deviations 
and min and max scores for each measure presented for each grade level. 
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Table 6.1 Mean scores, standard deviations (in brackets) and range of scores for all 
measures in the Study 
Grade 3 Grade 4 Grade 5 Grade 6 
Comprehension 9.68 14.80 19.79 22.59 
Fluency (8.30) (8.56) (9.28) (9.70) 
(max 50) 0-30 2-33 2-42 5-49 
Sound 15.65 18.26 19.87 17.12 
Deletion (11.11) (10.14) (11.54) (10.35) 
(max 44) 1-43 1-40 0-40 0-39 
Rapid 32.38 31.10 27.23 24.17 
Naming (9.90) (7.58) (6.86) (4.94) 
(seconds) 21-63 18-55 19-45 17-38 
Morphology 3.20 4.92 8.40 9.02 
Pseudo-word (4.37) (4.43) (8.12) (8.44) 
(tnax 25) 0-19 0-16 0-24 0-24 
Morphology 13.08 16.90 18.81 18.93 
Segmentation (6.03) (4.57) (5.30) (5.22) 
(tnax 25) 4-25 6-25 5-25 6-25 
Syntactic 22.88 26.18 32.68 31.78 
Awareness (11.06) (10.72) (9.71) (9.64) 
(max 55) 1-51 3-47 11-48 13-49 
Raven Non- 19.23 23.44 25.68 25.95 
verbal Task (5.26) (6.12) (6.33) (5.67) 
(max 36) 9-30 7-34 5-35 10-34 
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Table 6.2 
Study 
Partial cone lations (controlling for grade and sex) for the measures in the 
Measures Comp 
Fluency 
Sound .660 
Del 
Rapid -.387 
Nam 
Morph .492 
Pseudo 
Morph .595 
Seg 
Syntactic .766 
Aware 
Raven .276 
Comp Fluency 
Sound Del 
RapidNam 
Morph Pseudo 
Morph Seg 
Syntactic A ware 
Raven 
Sound Rapid Morph 
Del Nam Pseudo 
-.361 
.472 -.128 
.596 -.194 .488 
.609 -.324 .420 
.232 -.066 .394 
= Comprehension Fluency 
= Sound Deletion 
= Rapid Naming 
= Morphology Pseudo-word 
= Morphology Segmentation 
= Syntactic Awareness 
= Ravens Progressive Matrices 
Morph Syntactic 
Seg Aware 
.574 
.349 .226 
To assess the relationships between the text comprehension measure and the other 
measures in the Study, partial correlations were calculated controlling for the sex and 
grade of the child. These can be found in Table 6.2. 
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Regression analyses were then performed on the results to assess the level of prediction 
provided by combinations of measures in·the Study. The Comprehension Fluency 
measure was used as dependent variables in these analyses, with the remaining variables 
entered in prescribed orders. First sex and grade of child were entered to control for 
effects of these variables. The predictor variables were then entered, sta1ting with the 
non-verbal measure, then the phonological processing measures, the morphological 
measure and the syntactic awareness measure (see Table 6.3 for the whole cohort and 
Tables 6.3a for grades 3 and 4 and Table 6.3b for grades 5 and 6). 
Table 6.3 Results of a regression analysis to investigate predictors of 
comprehension fluency 
Variables R2 R2change Sig R2 change Beta final model 
Sex and Grade .270 .270 F=32.3,p<.OO 1 -.051 I .172 
Raven Non-verbal .326 .056 F=l4.4,p<.001 
.028 
Phonological .619 .293 F=66.1,p<.001 
.169/-.121 
(Deletion!N am in g) 
Morphology .670 .051 F= 13 .2,p<.OO 1 
.106 I 102 
(Pseudo/Segment) 
Syntactic Awareness .766 .096 F=69.7,p<.001 
.472 
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Table 6.3a Results of a regression analysis to investigate predictors of Reading 
Comprehension atnongst grade 3 and 4 children 
Variables Rz R2change Sig R2 change Beta final model 
Sex and Grade 
.107 .107 F=5.19,p=.007 -.068 I .114 
Raven Non-verbal 
.166 .059 F=6.13,p=.015 .004 
Phonological 
.578 .412 F=40.9,p<.OO 1 .166 I -.094 
(Deletion/Naming) 
Morphology 
.655 .077 F=9.15,p<.001 .1141171 
(Pseudo/Segment) 
Syntactic Awareness 
.752 .097 F=31.8,p<.OO 1 .463 
Table 6.3b Results of a regression analysis to investigate predictors of Reading 
Comprehension amongst grade 5 and 6 children 
Variables RZ R2change Sig R2 change Beta final model 
Sex and Grade 
.140 .140 F=6.9l,p=.002 -.087 I .143 
Raven Non-verbal 
.211 .071 F=7.58,p=.007 .073 
Phonological 
.523 .312 F=26.8,p<.001 .190 I -.186 
(Deletion/Naming) 
Morphology 
.585 .062 F=5.96,p=.004 .104 I .075 
(Pseudo/Segment) 
Syntactic Awareness 
.715 .131 F=36.3,p<.OO 1 .531 
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The combined model predicted over 75% of the variability in the Comprehension 
Fluency task. All variables entered into this analysis predicted independent variability in 
comprehension, with the best predictors being phonological awareness and syntactic 
processing; although there was a tendency for phonological measures to increase 
variability explained more in the younger cohort and for the syntactic measure to 
increase variability explained tnore in the older cohort. As with Study 1, these 
differences across grade cohorts could be due to typical age/experience effects found 
across languages, or they could be more specific to Arabic as increasing experience of 
non-vowelized text leads to the need to move from primarily phonological decoding to 
more contextual support in word identification. 
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Overview of results 
Chapter7 
General Discussion 
The first study involved Arabic-English speaking children who were tested in both 
languages in order to assess whether Arabic-speaking children will show similar 
influences on English reading comprehension to that found in English language data 
and, given that they do, whether these satne effects will be found in measures of Arabic 
reading comprehension with the same children. The English-language data obtained 
from these Arabic-speaking children indicated that reading comprehension was 
predicted by English listening comprehension and non-word decoding, with the latter 
skill being predicted by phonological ability. These findings were interpreted as 
consistent with cunent models of reading comprehension (such as the Simple Model of 
Reading discussed in the general introduction) developed primarily from data obtained 
from English first language cohorts. English reading comprehension seems to be 
influenced by similar factors in these Arabic-speaking children as found in English 
monolingual/first-language cohmts. In contrast, the current data indicated that Arabic 
reading comprehension was predicted by phonological ability alone, and much less so by 
decoding and listening comprehension. These findings can be interpreted as consistent 
with the influence of phonological awareness on the lean1ing of a regular orthography. 
The second study, therefore, focused on the relationship between reading comprehension 
and phonological processing within mainstream Arabic-speaking children who would 
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not be influenced by English literacy lean1ing to the same extent as the group in study 1. 
Overall, the data were consistent with the findings of study 1 in that phonological 
awareness and rapid naming were good predictors of Arabic reading comprehension 
levels, in addition to measures of reading accuracy and reading speed. These findings 
confirm the impm1ance of phonological processing in the assessment of Arabic reading 
comprehension. In addition, when the data were divided across grades 3 and 4 versus 
grades 5 and 6, there a trend for phonological awareness to be more influential in the 
early grades (3 and 4) but for written word access to be more important in the older 
grades (5 and 6). There is also a trend for the relationship between non-word decoding 
and comprehension to involve more than that explained by phonological awareness in 
the older grades. These data were interpreted as evidence for the importance of 
phonological processing to be particularly evident in early reading acquisition but for a 
change to more word-based processing, which is less influenced by phonological 
decoding, to occur with school grade and/or reading experience. This grade/experience 
effect may be due to normal developmentllean1ing found across all languages or to the 
change from a much more transparent, vowelized fonn of the Arabic orthographcy to a 
much less transparent, non-vowelzied fonn that occurs in these Kuwaiti children at 
around grade 3 to 4. 
In the remaining studies, additional measures were included to investigate predictors of 
Arabic reading comprehension. The third study focused on ·morphological awareness in 
addition to phonological processing, this time in mainstream Arabic-speaking children 
and Arabic-speaking children with lean1ing disabilities (LD). For the mainstream 
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children, unique variability in comprehension was predicted by the morphological 
measures in addition to that predicted by the measures of phonological skills and general 
non-verbal ability. These data were interpreted as indicating the impmtance of all three 
areas in processing written Arabic text. In contrast, for the LD data, variability in 
comprehension was not predicted by tnorphological ability even though the LD children 
perfonned the morphology task as well as their typically developing peers. 
The fomth study included a tneasure of syntactic awareness in addition to measures of 
phonological processing and morphemic awareness to further investigation of Arabic 
reading comprehension in mainstream children. The data from this study confinned the 
relationship between reading comprehension and phonological skills, as well as the 
potential influence of morphological awareness. In addition there was a strong 
relationship between reading comprehension and syntactic knowledge. 
The data from the initial studies suggested that reading comprehension in Arabic might 
best be explained by measures of phonological awareness and automatic word 
processing. The data frmn the later studies concur with the impmtance of phonological 
awareness in Arabic text comprehension but also argue for the inclusion of non-verbal 
ability, morphemic awareness and syntactic processing as predictors of variability in 
comprehension levels. The findings were consistent with the view that phonological 
awareness is an impmtant skill in reading comprehension development, particularly 
when a regular orthography is experienced in early learning. In addition, the need to 
predict infonnation in Arabic text, pruticularly when non-vowelization leads to a large 
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number of homographic words, may make the processing of additional mthographic 
features (such as syntax) within text particularly useful. Overall, the data argue that 
English-language-based models can infonn the development of models of Arabic 
literacy acquisition, but that these will need suitable modification to explain fully 
reading comprehension skills in Arabic. The findings argue for Arabic reading 
comprehension to show relationships with phonological, morphological and syntactic 
processing, as well as non-verbal processes. They indicate the need for finther research 
to develop tnore appropriate models to explain variation in Arabic reading levels. These 
models will infonn the development of fmther tests that, in addition to those developed 
and trialled as part of the cunent research, should suppmt the measurement of Arabic 
reading abilities and the identification of Arabic literacy lean1ing difficulties. 
The remainder of this discussion will cover some of the results and these interpretations 
in more detail. Initially, theoretical considerations will be covered, followed by some 
practical implications. The chapter will end with a discussion of some of the fiuther 
research necessary, due to limitations of the current work and further questions raised by 
the fmdings; although ideas for fmther work will be detailed in the preceding sections 
when relevant to the points discussed. 
Theoretical interpretations 
Phonological processing 
As discussed elsewhere in this thesis, studies of English speaking children have 
highlighted phonological awareness and the ability to decode letters into sounds as good 
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predictors of variability in literacy acquisition (Snow ling, 2000). Consistent with this, 
one of the main findings of the work presented in this thesis, and that of other work on 
Arabic (e.g., Al-Mannai & Everatt, 2005; Elbeheri & Everatt, 2007), is the importance 
of phonological processing in reading skills. Abu-Rabia, in particular, has argued for 
phonological-based skills to be an impmtant component in Arabic literacy development, 
potentially more so than that found in English (see Abu-Rabia, 1999; Abu-Rabia, 2007; 
Abu-Rabia, Share & Mansour, 2003; Abu-Rabia & Taha, 2006). Consistent with this 
argument, the present research identified a consistent relationship between text 
comprehension and an awareness of sounds within words. Based on a simple model of 
reading comprehension (such as that of Gough & Tunmer, 1986), these finding argue for 
those decoding skills (as assess by non-word reading) that play a patt in reading 
comprehension to be, primarily, phonological in nature. h1 the data reported as pat1 of 
this thesis, non-word reading was also a strong correlate of word level processing, 
suggesting a model of underlying skills in Arabic literacy that move fi·om phonological 
awareness to decoding to word processing and to reading comprehension - although 
there may be stronger links from phonological processing to reading comprehension 
patticularly in early reading grades than found in other languages. The grade cohort 
effects identified in atlalyses seem consistent with this progression. Such a simple 
modeltnay be accounted for by the relative transparency of the early learning fotm of 
the Arabic orthography; however, such models need to take into account increased 
experience in reading (the potential development of more sophisticated ways of 
processing text) versus the move from vowelized to non-vowelized text with 
experience/grade- and further resem·ch along these lines seem worthwhile. Similarly, a 
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more direct link from phonological awareness levels to reading comprehension may also 
be due to common language-based skills (i.e., the understanding, manipulation and 
production of linguistic forms) required in both tasks, rather than via decoding ability. 
Again, further research assessing different language skills across similar cohmts to those 
tested in the present work tnay differentiation these alternative possibilities. 
Processing individual words is an important factor in successful reading comprehension. 
Nagy & Scott (2000) have argued that it is necessary to dete1mine the meaning of about 
90% of the individual words in a text for the reader to understand a passage, and it is 
reasonable to assume that this applies to Arabic text as much as any other orthography. 
However, the current results illustrate that processes involved in the cmrect combining 
of words in text (such as syntactic processing) may be impmtant for explaining 
variability amongst Arabic readers, patticularly among the older cohmts tested. This 
conclusion is consistent with the views of Catts, Hogan & Adolf (2005) who suggest that 
phonological skills (such as those used in decoding processes) are more impmiant in the 
initial stages of reading, whereas for advanced comprehension to develop, higher-level 
skills need to be involved. Indeed, a similar pattern of change in major influence from 
word recognition/decoding to higher-level processing has been argued as characteristic 
of English-speaking cohmis about the same age-range as targeted in the present research 
( cf. Wilson & Rupley 1997). These data, therefore, argue for a similar process of 
development to occur within this Arabic cohort as that found in English-speaking 
children, despite differences in transparency of the two orthographies. However, as the 
fonn of Arabic presented to beginning readers has a much more regular relationship 
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between letters and sounds than found in English, phonological skills may remain a 
primary predictor of literacy acquisition for longer than found in English (see similar 
arguments by Abu-Rabia & Taha 2006). Therefore, these potential age/experience 
effects need to be included in models of Arabic reading comprehension. The present 
Arabic data, therefore, tnay provide a basis on which to understand these effects and 
infonn theory. Arabic is a useful m1hography to study because of its change in 
processing needs over grades. When there is a simple relationship between letters and 
sounds, there tnay be less need to involve complex processes (or their involvement may 
be delayed) for successful reading achievement. When a more complex orthography is 
experienced, then these tnore complex processes become important to support text 
understanding. Similarly, as the requirements of reading change from primarily 
recognition of individual words to being able to understand passages of text, the more 
complex cognitive-based reading processes may become important. Differentiating the 
interaction between these factors would be a useful focus for future research. The 
current interpretation is that most m1hographies will show the developmental influence, 
such that the use of higher-level processing will become more impm1ant with 
age/experience. However, there will be an mthographic influence, which means that 
orthographies such as English and non-vowelized Arabic will require these higher-level 
skills earlier than mthographies with simpler letter-sound correspondences. One way of 
assessing the development/mthography effects might be to contrast the effects of 
devowelization at different ages by comparing different groups who experience the 
change from vowelized to non-vowelized forms at different times. For exmnple, the 
Arabic orthography is used to represent Farsi/Persian, and Iranian children experience 
146 
non-vowelized text towards the end of grade 1, in contrast with the children tested in this 
thesis, who experienced fonnallearning texts that were non-vowelized from grade 3 or 
4. Work contrasting these groups may help differentiate the influence of literacy 
experience versus devowelization in the Arabic mthography. Such research also should 
infonn cross-linguistic theories of reading acquisition (see also discussions in 
Brunswick, McDougall & deMontay-Davies, 201 0). 
Visual/orthographic processing 
Previous studies investigating the role of phonological processing in Arabic have been 
consistent in concluding that such processes are predictive of reading levels among 
Arabic-speaking children and that poor Arabic readers show weak phonological 
decoding and low levels of phonological awareness in comparison to matched normal 
readers, consistent with data derived fi·om English language cohmts (see above). 
However, orthographic processing also has been found to differentiate those with good 
and those with poor reading skills (Elbeheri & Everatt, 2007). As discussed above, 
Arabic literacy acquisition struts by using an mthography that is relatively consistent in 
its mapping between letters and sounds in contrast to English. This vru·iation in 
transparency of the mthography has been found in previous cross-language studies to 
affect the relationship between literacy acquisition and phonological awareness 
(Goswruni, 2000). Indeed, cross linguistic studies of literacy acquisition prompted a 
number of reseru·chers to point out that although phonological awareness/sensitivity is a 
necessary condition for efficient reading acquisition, it is not sufficient to become a 
proficient reader (Bynte & Fielding-Bantsley, 1989; Stanovich, 1992, Stanovich, West 
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& Cunningham, 1991 ). The Arabic mthography is an interesting writing system to study 
given its variability in transparency (covered above). However, there are other features 
of the orthography that would be useful to consider (for further discussion, see 
Mahfoudhi et al., 2009). Firstly, the written forms of short vowels in Arabic are not 
individual isolated letters, but are diacritical markings above or below letters that 
represent consonants cmmected to the shmt vowel. Whether these should be considered 
and taught as separate letters (as a true alphabet) or combined with consonants (as with a 
syllabary) is a question worth considering in teaching studies. Secondly, there is an 
overriding tendency of Arabic orthography to give precedence to morphological and 
syntactic clues over phonological transparency; therefore, fmther work contrasting the 
influence of orthography, morphology and syntax would seem useful. Third, although 
the Arabic script is cursive, only 22 out of the 28 letters in the alphabet connect from 
both sides while the remaining six connect only from one side. This orthographic 
feature results in two types of spaces within a text: those that occur within a word with 
one-way connecting letters, and those that represent boundaries between words- again 
the influence of this orthographic feature has been rarely considered. Fourthly, the 
graphical shape of each Arabic letter depends on its position in the word (initial, medial, 
fir1al or isolated), with some letters having more than one standard shape of writing, 
which may add to the cmnplexity of learning letter shapes. There is little research 
investigating the effect of varying shapes within words to see if the different letter fonns 
are recognized as a single unit or if words are recognised as whole shapes (akin to 
studies of English that vary CaSe). Fifth, the influence of the addition marks to 
distinguish letters (dots placed above, below or within various character forms to make 
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up the 28 letters of the Arabic alphabet) needs to be assessed to detennine if they 
provide a clear distinction between letter forms for the learner. These examples should 
indicate some of the challenges posed by specific features of the Arabic mthography 
over that of variability in grapheme-phoneme correspondences. Further research on the 
features of the orthography, therefore, would prove useful and may help explain the 
higher-than-expected influence of non-verbal processing in the data repmted in this 
thesis (see also Elbeheri et al., 2006). 
A number of studies have indicated that the Arabic script constitute a specific challenge 
to Arabic readers. For exrunple, Ibrahim, Eviatar & Aharon-Peretz (2002) and Eviatar, 
Ibrahim & Ganayim (2004) found Arabic-Israeli pat1icipants were slower at processing 
Arabic letters than Hebrew letters - and this was despite Arabic being the first language 
of the individuals tested. These researchers concluded that this was due to the 
complexity of Arabic script and a number of other studies have made conclusions 
regarding the increased demands that decoding of both Arabic and Hebrew (both 
Semitic lru1guages that have otthographies which use diacritic marks to indicate features 
such as vowel sounds) makes on visuo-spatial awareness and/or visual attention in 
comparison to orthographies such as English (Share & Levin, 1999; Shatil & Share, 
2003). Interestingly, Geva & Siegel (2000) found that English-Hebrew bilingual 
children made more visual letter recognition errors in Hebrew than in English, and some 
research has found that mthographic processing tasks are as good as, if not better than, 
phonological measures at discriminating Arabic-speaking children with good versus 
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poor reading skills (Elbeheri & Everatt, 2007). These findings argue for the importance 
of considering the influence of orthographic cotnplexity in Arabic literacy lean1ing. 
In contrast, although short vowel marks increase the complexity of the visual fonn, they 
support letter-sound decoding. h1 a series of studies by Abu-Rabia (1997a, 1997b, 1998, 
2001) vowelization was found to lead to significantly increased accuracy in word 
reading in both poor and skilled/nonnal readers, as well as skilled adult readers 
(university students). h1 another study, Abu-Rabia (1999) found that vowelization 
significantly increased reading comprehension of Arabic-speaking children in 
comparison to non-vowelized texts. Abu-Rabia (2001) also found a positive effect for 
vowelization in (silent) reading comprehension with skilled adult readers of Arabic as a 
first language and Hebrew as a second language compared to reading non-vowelized 
texts. Overall, these data argue for vowelizing text to improve word recognition and 
prose comprehension despite the increase in visual complexity. Fmiher research, 
therefore, is necessary to dete1n1ine the effects of orthographic complexity over-and-
above the advantages of improved phonological decoding, pmiicularly in relation to 
different grades and reading experience levels. Similar discussions have occurred for 
English language work. For example, the work ofBadian (1993, 1994, 2001) is 
consistent with the conclusion of an initial influence of phonology on reading 
development followed by an emerging influence of otihographic processing. Similarly, 
Share (1995) has argued that repeated learning builds up mihographic representations 
which, in tutn, lead to the development of a sight word vocabulary, and the processes 
needed to access such visual word representations, resulting in the child becoming a 
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fluent reader. In explaining his theory, Share argued that reading development 
progresses from greater reliance on phonological decoding skills to greater reliance on 
mthographic decoding skills as the reader becomes more competent. Perfetti (1992) also 
has argued for the importance of both phonological and otihographic processing, 
explaining that a skilled orthographic word recognition system involves having fully 
specified and autonomous internal representations, and Ehri (2005) adds that such a 
system of mihographic word recognition is automatic and unconscious, meaning that 
skilled otihographic word recognition allows resources to be used to derive meaning 
from text (Castles & Nation, 2008). When most words in continuous text are recognized 
effotilessly through accessing well established orthographic representations, processing 
resources can then be directed at higher-order language processing necessary for reading 
comprehension (Adams, 1990). 
Morphological awareness 
The results of the work repotied in this thesis indicated that the morphology measures 
explained significant levels of variability in the mainstream children's reading 
comprehension scores: those with good morphology skills would be predicted to show 
better reading comprehension levels. The results were consistent with previous studies 
arguing for morphological awareness to play a role in reading comprehension (Carlisle, 
1995; Casalis & Louis-Alexandre, 2000; McCutchen et al., 2008; Muller & Brady, 2001; 
Schwiebert, Green & McCutchen, 2002; Siegel, 2008) and they extend previous findings 
of effects on Arabic word recognition (Boudelaa & Mars len-Wilson, 2005; Mahfoudhi, 
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2007) by providing evidence of morphology influencing Arabic text processing across 
the grades investigated (grades 3 to 6). 
Clearly, further research is needed to determine specifically the role of morphology on 
Arabic literacy skills; however, one potential role that was discussed in this thesis might 
be the use of morphological unpacking strategies to suppmt word identification and the 
detennination of meaning particularly when experiencing non-vowelized text that can 
lead to ambiguity in word pronunciation/meaning due to the lack of short-vowel 
markers. Perfetti (1985) has argued that context based on grammatical or sentence 
structure suppmts word prediction - a finding consistent with the influence of syntactic 
processing (see next sub-section). Morphology may be used in a similar way in Arabic. 
Those children who can fluently process a word's pattern can make a good guess at the 
role of that word in a sentence and the processing of other words then should provide a 
basis on which to detennine meaning. Frmn these two predictive processes, text 
meaning can be reasonably inferred. Such strategies would be expected to be affected 
by experience, both ofroots/patten1s and vowelized versus non-vowelized text, but also 
in terms of the size of, and efficiency of accessing, a word lexicon; i.e., the orthographic 
processes discussed in the previous section. As accessing a word lexicon (via 
orthographic processes) becomes increasing reliable with exposure, morphological 
strategies may become less influential; though, based on the current data, such 
morphology-based processing skill remain significant at least up to grade 6 and, based 
on word recognition studies (Boudelaa & Mars len-Wilson, 2005; Mahfoudhi, 2007), can 
be used in adulthood. Therefore, assessment of such morphological awareness skills, in 
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addition to phonological decoding strategies, and orthographic processing effects, should 
lead to a better understanding of the processes influencing Arabic reading 
comprehension skills. Further working investigating the inter" relationships between 
these factors is recommended, therefore. 
Syntactic processing 
Finally, relationships between syntactic awareness and reading comprehension were 
identified in this research. These have been found in previous studies of non" Arabic 
languages (e.g., Bowey & Patel, 1988; Demont & Gombert, 1996; Pauline & Siegel, 
2005; Tunmer & Bowey, 1984; Tunmer & Hoover, 1992), and the present data argues 
that these syntactic effects are not due to phonological or morphological processes. 
However, the exact links between these different predictors of reading comprehension 
has yet to be dete1n1ined. The argument above, that syntactic, as well as mmphological, 
processing can provide a basis on which to make predictions about words, and hence 
tneanings, in text seems the most likely role- and syntactic awareness would seem to 
be most important as a source of word prediction in Arabic text processing, whereas 
morphemic processes are most likely to support lexical access. However, further data 
are needed to identify the roles of these factors in Arabic text processing and infmm 
specific Arabic reading comprehension models. The current data argues for these 
factors, in addition to phonological (and potentially m1hographic) processing, to have 
inter-related but still independent influences on variability in reading comprehension 
levels; however, the exact role, and precise inter-relationships, cannot be determined 
fully from this work. 
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The present interpretation (based on the work in this thesis and that reported from the 
literature) is that early Arabic reading is predicted primarily by phonological skills, 
which support the identification of written words and hence text understanding. With 
the change to less transparent fmms of the orthography, this influence reduces and the 
strategic use of morphological unpacking to support word identification becomes more 
evident. With further development, and the building of an efficient word lexicon, the 
use of phonological and morphological skills to suppmt word identification becomes 
more strategic and, therefore, less predictive of reading skills. However, due to the fmn1 
of Arabic text experience with age, syntactic processing skills will be needed to suppmt 
language understanding processes. Hence, although phonological and morphological 
skills will be used in experienced reading, these will be more strategically used, with 
mthographic processes been the main form of word access procedures used and 
syntactic processing supporting linguistic-based text understanding skills. Both of these 
latter processes (i.e., mthographic processing, discussed above, and syntactic 
processing) will need further work to suppmt these predictions - for example, 
grade/experience effects will need to be tested to detennine if they influence 
mthographic effects (see above sub-section) and whether they explain the non-verbal 
influences identified in the cunent work- and additional linguistic skills (including 
better measures of listening comprehension discussed below) will need to be measured 
to determine the independent influence of syntactic processing. 
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Although the identification of these processes will inform themy, it should suppmt also 
the development of procedures to assess literacy levels in Arabic-speaking children, 
which can be used to identify those with literacy learning difficulties. This practical aim 
will be the main focus of the next section of the discussion. 
Practical implications - LD assessment measures 
The LD children tested in the research reported in this ,thesis showed features consistent 
with English-speaking children who have dyslexia: i.e., these Arabic-speaking LD 
children showed word-level literacy problems. Therefore, the most likely group with 
which to compare the perfonnance of these Arabic-speaking LD children would be with 
data on dyslexic children (see Frederickson & Cline, 2009; Snowling 2000; Stanovich 
1988). In the English language research, the generally accepted theory is that this word-
level deficit is caused by a phonological decoding deficit and, consistent with this, the 
Arabic-speaking LD children showed slightly poorer phonological awareness scores and 
slower rapid naming speeds than their mainstream peers. Despite the relative regularity 
of Arabic orthography, at least in initial learning texts, the satne processing deficits may 
explain Arabic literacy learning difficulties as those that have been hypothesized as the 
cause of dyslexia amongst English-speaking children (see also Abu-Rabia et al. 2003; 
Al-Mannai & Everatt 2005; Elbeheri & Everatt 2007). These data are consistent with 
the growing consensus among researchers that literacy leru·ning difficulties at the word 
level (i.e., dyslexia) are characterized primarily by deficits in phonological processing 
(see general introduction of this thesis). 
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However, many researchers in the field consider dyslexia to be a syndrome that can 
manifest with a number of different sympt01ns (e.g., Miles 1993). Clearly, the main 
symptoms would be probletns in word recognition and spelling, as well as phonological 
decoding; although additional features that have been proposed focus on poor sh01t-term 
phonologicaltnemory, as well as speeded verbal processing and verbal working memory 
processes (see discussions in Mahfoudhi & Haynes 2009). For example, Siegel (1993) 
has proposed that phonological processing and syntactic awareness, in addition to 
working memory, are the main areas of deficit for children with reading disability. The 
influences of these processes have been considered imp01tant as many educational 
assessments designed to identifY children at-risk for lean1ing disabilities typically 
include measures of some or all of these processes (e.g., Frederickson, Frith & Reason 
1997; Miles 1993; Nicolson & Fawcett 1996; Singleton 1995; Wagner, Torgesen & 
Rashotte 1999). Clearly, further research is necessary to identifY these different 
potential areas of difficulty and, indeed, a range of measures may been found to be 
valuable in identifying deficits as well as areas of skilled performance: for example, 
Gilger & Kaplan (2002) have proposed that strengths as well as weaknesses should play 
a prut in assessment atld retnediation procedures (see also Brooks & Everatt in press). 
The assessment of LD in Kuwait (where the reseru·ch rep01ted in this thesis was 
undettaken) primarily involves measuring the IQ of children refetTed for assessment by 
teachers or parents who have recognised that the child has a problem with literacy or 
mathematics leruning. If during assessment procedures the child is found to have an 
average range or above IQ (i.e., an IQ=85 or better on a standardized test such as the 
WISC- Wechsler, 1992) and is found to be struggling in curriculmn-based measures of 
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literacy and/or mathematics, then they are diagnosed as having an LD. The practice is 
consistent with mainly historical assessment practices in Nmth America, from where 
theoretical views and practices related toLD have been impmted into Kuwait. If the 
child has an IQ less than 85 or does not show poor scores on the curriculum measures 
given by the assessors, then they do not have an LD. Although this practice is common 
in many countries around the world, it does not take into account more current positions 
about the need to assess specific areas of weakness associated with different types of LD 
(such as that reported in the previous sub-section of this chapter) nor the problems of 
measuring global IQ amongst children with LD (see discussions in Frederickson & 
Cline, 2009). One reason for this is the lack of standardized and/or trusted assessment 
measures other than those used to assess IQ and literacy/mathematics curriculum levels. 
One of the aims of the present work was to identify measures that might enable the 
development of these alternative assessment tools. The focus of the work was on 
literacy, and the data argue that deficits in areas consistent with those identified in 
English-language literacy assessment practices may be useful to support LD assessments 
in the Arabic language. In particular, the cutTent data argue that assesstnents of 
phonological skills, morphological and orthographic awareness as well as syntactic 
processing can inform assesstnent procedures and are wotthy of fmther development. 
The patten1 of inter-relationships between literacy and phonological awareness found in 
Arabic has been argued to be somewhat consistent with conclusions derived from 
English speaking cohmts (Elbeheri et al., 2006), suggesting that models of literacy and 
specific literacy difficulties based on English language data may be appropriate for 
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application to an Arabic context. However, the fact that Arabic literacy acquisition 
statts with the child experiencing an orthography that is relatively consistent in its 
mapping between letters and sounds can be contrast to the English lean1ing context. 
Such a variation in transparency between orthographies has not only been argued to be 
the cause of differences in the relationship between literacy and phonological awareness 
(Goswami, 2000), but it has led to the need to use different measures to assess literacy 
levels when a transparent orthography is experienced compared to a less transparent 
orthography. Such alten1ative measures typically relate to speed of responding for 
transparent orthographies rather in contrast to the accuracy of decoding measures used 
with less transparent mthographies, and hence speed of processing measures rather than 
accuracy of phonological awareness have been found to be better predictors of literacy 
levels amongst children learning to read a more transparent orthography, such as 
German (Wimmer, 1993; Wimmer & Goswami, 1994). Given that Arabic-speaking 
I 
!• children move from lean1ing a transparent orthography to a less transparent mihography, 
the same variation in focus of measures may be necessary: i.e., speed of processing 
measures may be needed to support the discrimination of variability amongst early 
learners, whereas accuracy Ineasures can be used with older children- although the 
most likely conclusion is that both n1ay be needed across all ages. Further research 
investigating predictors of literacy skills amongst early grade levels (grades 1 and 2, or 
Kindergarten), therefore, would be welcome to augment the present findings. 
In addition, measures of early language ability and memory may inform practice. 
Clearly, learning difficulties need to be assessed at any age; however, early assessment 
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has been shown to provide the best outcome for remediation programmes (Torgesen, 
2004) and, therefore, tools for the initial period of lean1ing are of the most critical need-
hence, the need for further research in pre-school and grade 1 to 2 Arabic-speaking 
children. Such younger cohorts would include pre-school children who may have little 
or no literacy ability. Therefore, the most likely measures to consider in such work 
would be those related to language and/or memory skills. Language/verbal measw·es, 
such as phonological awareness (at syllable, rhyme and phoneme level to represent 
hypothesised changes in skills over this period - see Liberman, Shankweiler, Fischer & 
Carter, (1974), vocabulary, listening con1prehension and auditory word discrimination, 
as well as verbal memory tasks (such as verbal repetition), have been used in previous 
work investigating pre-school predictors of later literacy skills -though oral morphology 
and visual/orthographic discrimination skills could also be considered (see Badian, 
2001; Catts et al., 2002; Elbro & Petersen, 2004; Puolakanaho, 2007; Scarborough, 1990; 
Simpson & Everatt, 2005). Such research should provide the potential for predicting 
those at risk of LD and, hence, provide a basis for early intervention within mainstream 
schools, which should reduce the number of children requiring specialist support. 
Limitations and further research 
The duration of the work reported in this thesis means that not all the questions that 
could be posed were answered. The data, however, do provide a platfonn from which 
future research can benefit. The current section will discuss some of the limitations of 
the current research and present ideas for further work in the field of Arabic literacy, 
particularly reading comprehension development. h1deed, one of the main areas for 
159 
further research (in Arabic as well as other languages) is how to measure reading 
comprehension. In the present work, several measures were included across the 
different studies and these were reasonable well correlated, arguing for their measuring a 
common construct. However, further work would be useful to detennine whether 
different reading comprehension measures are predicted by differing skills (Cutting & 
Scarborough, 2006; Keenan, Betjemann & Olson, 2008- and see discussions in Cain & 
Oakhill, 2006). For example, although working memory measures were considered in 
the early studies in this thesis, they were less related to comprehension skills than might 
be expected if the ability to make inferences about the text read was the prime factor in 
the reading comprehension measure. Con1oldi, De Beni & Pazzaglia ( 1996) found 
working memory weaknesses (pruticularly related to the storing of a sequence of events) 
to be related to poor comprehension. The use of memory is integral to the reading 
process, not only in decoding and retrieving known words, but in retrieving background 
infmmation and passage recall (see also Stothart & Hulme, 1996; Yuill & Oakhill, 1991) 
both of which may be vital in making inferences. Cain, Oakhill & Bryant (2004) 
examined children's reading comprehension abilities and identified different types of 
inference making, which are linked to the age ru1d experience of the reader. Arabic 
would be ail interesting mthography in which to study these differing types of 
inferences, and the skills related to inference making, given the grade/experience-related 
change in reading requirements identified in this thesis; i.e., around the period when 
there is the requirement to be able to process mainly non-vowelized texts. 
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One of the weaknesses ofthe initial work was the lack of measures available that had 
been clearly and reliably standardized on an Arabic population. The measures used and 
developed in the current work should go some way to support further research in this 
area as they provide tools that have a background of data to support their effectiveness. 
However, the development of measures of Arabic verbal language capability is an area 
where further work is necessruy. In pat1icular, better measures of Arabic listening 
comprehension ru1d Arabic vocabulary levels would infonn the work started in this 
thesis. In the Simple Model of Reading (Gough & Tunmer, 1986) linguistic 
comprehension is one of the main cmnponent skills of reading comprehension. 
Linguistic comprehension, here, refers to 'the ability to take lexical information (i.e., 
semantic infonnation at the word level) ru1d derive sentence and discourse 
interpretations' (Hoover & Gough, 1990, p. 131); i.e., the ability to interpret sentences 
and discourse presented orally. Both vocabulmy and listening cmnprehension have been 
used to assess this area of skill (Tunmer & Hoover, 1993) and, therefore, tneasures of 
these two skills would provide a way of assessing this aspect of reading comprehension 
ability. 
Juel, Griffith & Gough (1986) have argued that, although decoding (translation of print 
to linguistic form) is crucially involved in reading, it is not sufficient. These researchers 
believe that to comprehend the linguistic fonn represented in print, the reader needs to 
utilize the same mechanisms used in the comprehension of spoken language; that is, the 
same knowledge of n1orphology, syntax, semantics, and pragmatics. They also argued 
that the quality of reading comprehension depends entirely on the quality of reader's 
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listening comprehension. Consistent with this argument, research shows that there is a 
strong relationship between reading comprehension and listening comprehension, 
especially as children grow older and reading comprehension becomes more constrained 
by knowledge and understanding, rather than basic word-level decoding (Gough & 
Tunmer 1986; Hoover & Gough 1990). h1 adults, listening and reading comprehension 
are strongly correlated (Bell & Perfetti, 1994) and skilled reading could be argued to be 
accomplished when a person can cmnprehend written text to the satne level as he/she 
can comprehend spoken language (see discussion in Rayner et al., 2001). Sticht et al. 
(1974) have argued that listening comprehension development fonns the basis for skills 
in reading. For example, results suggest that there is an increase in the relationship 
between listening and reading comprehension from earlier to the later grades of 
elementary school (see Cmtis, 1980; Hoover & Gough, 1990), and Juel et al. (1986) 
found that reading comprehension in first grade was heavily influenced by word 
recognition, whereas, in second grade, listening comprehension makes a significant 
unique contribution. 
Vocabulary knowledge also is likely to be in1portant both in learning to recognize 
individual words and in text comprehension (e.g, Nation & Snowling, 1998; McKeown 
et al., 1983 ). Logically, children need to know the words that make up a written text to 
fully understand it (Ricketts, Nation & Bishop, 2007). h1 addition, to be able to 
comprehend texts, the reader tnust have the ability to get context-appropriate meaning 
from words. In other words, knowledge of more words contributes to better 
comprehension (Perfetti & Hatt, 2001 ). Furthennore, resem·ch shows that the 
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relationship between vocabulary and reading comprehension will be likely reciprocal 
across development (Beck, Perfetti & McKeown, 1982). Consistent with this, children 
with poor reading comprehension tend to show relatively low levels of vocabulary 
knowledge (Nation et al., 2004). Similarly, Ricketts et al. (2007) and Muter, Hulme, 
Snow ling & Stevenson (2004) found that oral vocabulary skills predicts concurrent and 
future reading comprehension levels amongst children. Clearly, further work to develop 
reliable measures of these linguistic skills in Arabic and use these tools in assessments 
of models of Arabic reading comprehension would be worthwhile. 
The inclusion of studies of the effects ofteaching method is a further area where the 
work can inform LD work. For example, the special school in which the LD children 
tested in the cunent study were being taught focused on phonological skills as a way of 
improving reading levels in the LD cohort. Further research will need to consider 
additional LD groups to detennine the level of influence of such specific teaching effects 
and whether they lead to improvements in word decoding skills runongst Arabic-
speaking children with leru·ning difficulties. For exrunple, the specific features of Arabic 
(discussed throughout this thesis) may lead to different benefits fi·om the teaching of 
phonological awareness due to the change from vowelized to non-vowelized text h1 
addition, based on the findings repmted in this thesis, the potential for explicitly 
teaching morphological awru·eness needs to be considered (see also the work of Nunes et 
al., 2003, and discussions in Siegel, 2008). A focus on such phonological and 
morphological teaching effects would be an impmiant area of further reseru·ch in Arabic. 
Clearly, this argues for a complex interaction between factors that the current reseru·ch 
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was not designed to disentangle. However, it does point the way to further research. 
Additionally, Mastropieri, Sweda & Scruggs (2000) have described a large body of work 
investigating the effectiveness of mnemonic strategies in reducing difficulties in students 
with learning disabilities. However, these memory-based strategies will probably show 
best results if taught in conjunction with meta-cognitive strategies that can implement 
these skills during reading. Con10ldi, DeBeni & Pazzaglia (1996) highlight three factors 
warranting further scrutiny when understanding reading failure: working memory, meta-
cognition and listening comprehension. They analysed a number of individual 
children's reading skills and found meta-cognition to be highly related to reading 
comprehension and working memory weaknesses to be evident amongst poor 
comprehenders, especially in relation to the storing of a sequence of events. 
The research of Cornoldi et al. (1996) also argues for variability between poor decoders 
versus poor comprehenders, which is a fmther area that future research may consider. 
The cunent satnple ofLD children tested in this thesis was, by necessity, heterogeneous. 
Although, overall, the LD children showed evidence of literacy problems, most had 
problems at the word-level, rather than comprehension deficits. Futther research would 
benefit from a larger sample ofLD children, which would allow separation by type. For 
example, Cromer (1970) differentiated two types of poor reading comprehenders: those 
with word-level difficulties and those with difficulty understanding text at a 
sentence/passage level, sub-types that have been found to be consistent with evidence 
for reading deficits (e.g., Nation & Snow ling 1998). Compru·isons of groups such as 
these on the type of measures used in the current thesis would be infonnative about 
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Arabic reading comprehension processes. As discussed above, comparisons involving 
verbal skills, working memory processes and inference making tnay be pruticularly 
infonnative here, given previous work investigating characteristics of poor reading 
comprehenders (Cain et al., 2004; Nation & Snowling, 1998; Yuill & Oakhill, 1991). 
Additionally, interventions tru·geting poor decoding skills may have to vary fi:om those 
targeting poor comprehension (see Bowyer-Crane, Snow ling, Duff, Fieldsend, Carroll, 
Miles, Gotz & Hulme, 2008). The effects of, and interactions between, phonological 
decoding, linguistic processing and tneta-cognition ru·e areas for fmther investigation, 
patticularly the influence of teaching to these skills at various stages of Arabic literacy 
acquisition. 
Conclusion 
Overall, the data suggested that reading comprehension in Arabic might best be 
explained by measures of phonological awareness and ot1hographic word processing 
skills, as well as morphemic awru·eness and syntactic processing. The findings were 
consistent with the view that phonological awareness is an importru1t skill in reading 
comprehension development, pat1icularly when a regular orthography is experience in 
early learning. In addition, the need to predict information in Arabic text, pat1icularly in 
non-vowelized texts, may make the processing of additional orthographic features within 
text pruticularly useful. These findings argue that English-language-based models can 
infonn the development of models of Arabic literacy acquisition, but that these will need 
suitable modification to explain fully reading comprehension skills in Arabic. These 
models should infonn the development of further tests to those used as pru1 of the 
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cun·ent research, which should suppmt the identification of Arabic-speaking children 
with literacy-related lean1ing disabilities. 
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Appendix 1 
Model of Arabic Reading 
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The pt·oposed model 
The finding argue for the decoding skills that play in part in reading comprehension to 
be, primary, phonological in nature. In Study 2, non-word reading was also a strong 
correlate of word level processing (accuracy at r= .79 and rate at r= .75), suggesting a 
model of underlying skills on Arabic literacy that move from phonological awareness to 
decoding to word processing and to reading comprehension. The grade cohmi effects 
also seem consist with this progression and may be accounted for by the relative 
transparency of the early leatning form of the Arabic mihography. However, the data 
from Study 3 & 4 argue that models of Arabic text processing will need to incorporate 
influences from syntactic awareness, potentially morphemic awareness, and non-verbal 
processing. Such a hypothesized model is presented in Figure I, which also shows the 
relationship from word reading to reading comprehension (in Study 2 this is r= .6 for 
accuracy and r= .65 for rate). The model includes the variables studied in the present 
work together with correlational values indicating the potential association between each 
variable and reading skills. 
The data from this thesis argue for syntactic awareness to be impmiant as an influence 
on text comprehension in Arabic- hence this variable is presented as having a direct 
relationship (r= .76 from Study 4) with reading comprehension (though potential 
intervening variables may need to be investigated further). The influence of morphemic 
processing has been associated with lexical access in previous research on Arabic; 
however, the present data argue for an influence on reading comprehension (r=. 59 from 
Study 4) -hence the model incorporates connections between morphology and word-
level and comprehension-level areas (with the latter including the degree of association 
found in the cun-ent work). h1 addition, one of the main themes of much work in Arabic 
is the influence of variation in the mihographic feature of text, and this should be taking 
into account when developing models in Arabic. It is proposed in the model that the type 
of mthography experienced by the child will increase or decrease the influence of 
phonological-based decoding in word processing. If the text is vowelized, or the child 
mainly experiences fully marked words, then translating between letters and sounds is a 
reasonably reliable strategy and phonological decoding will highly influence word 
processing. On the other hand, the use of such decoding strategies will be less reliable 
192 
when non-vowilzed text is experienced, leading to the reader to have to incorporate 
altexnative reading strategies (such as using context or familiarity) and to the influence 
of phonological decoding on reading to reduce. These effects are incorporated in the 
model by indicating a specific influence of orthography on word processing, which may 
modifY the size of the influence of the decoding route to word-level reading and hence to 
reading comprehension. 
Although this is a simply model and fmther work is necessary to detennine additional 
cognitive-linguistic factors involved in Arabic reading skills, as well as any influences 
on the measures incorporated in the xnodel, it is presented to provide a basis for testing 
and modification by future research. 
Figure 1. A proposed model of Arabic reading 
Word-level 
processing 
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Text 
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Measures used in the Studies 
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________ ......._ _________ ----
Stttdy 1 ｭ･｡ｾｵｲ･ｳ＠
Listening ·comprehension Test 
Instructions to children: 
Listen to the short stories I will say. 
Just answer the questions vvith yes or no 
Ready? 
Story# 1 
Jassem made a kite. Ahmed wanted to make a kite, too. So Jassem showed Ahmed 
how to make a ldte. When they w·ere done, they went up the bill to fly their kites 
Did Ahmed make the kite? (Yes) 
Did J assem teach Ahmed how to make a kite?_ (Yes) 
Did they fly their kites on top of a building? (No) 
Story# 2 
Long ago, there was a king who could not sleep at night. The softest so1.ll1ds woke him 
up. He told his soldier to stop all those making sounds in the castle. So the king was 
able to sleep. 
Then there \¥as thunder. The king heard the loud thunder. The king told his men to 
stop the thunder. 
. . 
Did the king like to hear sounds at night? (No) 
Did he like the soft sounds? (No) 
Were the soldiers able to stop the sound? (Yes) 
Did the thunder wake up the king? (Yes) 
Could the soldier stop the thunder from making sounds? (No) 
\Vas the king smart? ·(No) 
Story# 3 
Bombo, the car, can't move fast on the street. There are so many vehicles on the 
street. It is hard for cars, jeeps and buses on the street to move. Bomba honked his 
hom but nothing happened. Not one car or jeep moved .. Bombo blew his hom again. 
Still nothing happened. 
Bomba learned his lesson. He learned that no matter how much he peeped, the other 
vehicles wouldn't move. So he just turned on the radio and listened to music. 
Was Bmbo getting impatient? (Yes) 
Did Bombo try to make the other vehicles move? (Yes) 
Did he blo·w his hom three times? (No) 
Did the cars, jeeps and buses move when Bomba honked his hom? (No) 
Was Bombo happy to be stuck in traffic? (No) 
Did Bomba tum on his radio? (Yes) 
Did Bomba learn to be more patient? (Yes) 
Story# 4 
Yousuf looked in his pencil case. His new pencil was missing. 
He told his ｴ･｡｣ｾ･ｲ＠ about it and she asked him to check if it was in his bag. 
But he didn't fmd it there. Then he smv his classmate Nasser \\ri.th a pencil. It lool,<:ed 
just like his pencil. He told his teacher that Nasser has got his pencil. But Nasser said 
that the pencil \\7as his. Yousuf didn't believe him. He called Nasser a thief. 
·Yousuf stopped talking to Nas.ser. He stopped playing with Nasser. 
\Vhen Yousuf got home, he told his mother what happened. She said he shouldn't be 
angry \Vith Nasser. She told him to look for the pencil in his desk. 
Yousuf was so surprised when he searched his desk. He also felt very wrong about 
what he said to Nasser. He also promised to apologize to Nasser the neh.'i day. He was 
very sorry for his mistake. 
Did Nasser lose his pencil? (No) 
Did Yousuf lose his pencil? (Yes) 
Did he think his classmate stole the pencil? (Yes) 
Was the pencil in his bag? (No) 
Did his teacher ask him to check his desk at home? (No) 
Did his mother know Y\'here the pencil \Vas? (No) 
Was he mistaken for calling his classmate a thief? (Yes) 
Will he make the same mistake again in the future? (No) 
Will he tell his classmate t:hat he had made a very big mistake? (Yes) 
(iistenJng Comprehension Test) ･ｾ｜＠ ｾ＠ ＮｊＴＺｴｾＭ｜＠
ＺＮＩｾ＠ ｾｾ＠ l.J-4 ｵｾｬ＠
Ｎｴ｟ｾｬ＠ u.::illll).Q_r..iJI ｾ＠ ｾＮｊｾ＠ UllYi ｾｊ＠ ＮｊｾＧｪｬｬｾ＠ ｷｾ＠
ＺｊＮｾＢｩｩｾＬｊ＠
Ｚｾｌｩｬｴｓｾ＠ JJA <:/I_:Uoll 25 ｾＭＧ＠ ｾ＠ 8 c_s1:. Lj .... cb.j Ｇ｣ｨｩｾＩ＠ ＼ＩａｵｾＮＩｾ＠ ［ｾＱ＠
ＺＮＩｾＧＺＱＱ＠ ｾｾｾｾｾｾ＠
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ｾｃｯｭｰｲ･ｨ･ｮｳｩｯｮ＠ Fluency Test-Part A 
Example: 
Chickens eat ••ac• .......... (bananas- meat- seeds- 'milk) 
1. We tell the time ·with a ............... ( pen - picture - clock - book) 
2. The cow gives .us ............. (bread.- milk -honey - oil) 
3. A ................. plants the earth. (farmer- carpenter- doctor- soldier) 
4. A ................. makes chairs ( seller- farmer- carpenter- friend ) 
5. A ................. lays eggs (palm- roo.ster- elephant- chicken ) 
6. A ............... wags his tail (knight- .dog- pigeon- bee) 
7. A ............... lives in water ( soldier - elephant - fish- bird ) 
8. The sun ............. every morning ( sets - rises - \\rinds - rains ) 
9. The cheese is made of ............ ( honey - eggs - bread -milk ) 
10. We get the \:Vool tr"om ............. ｾｾｨｯｲｳ･ｳＭ cats- sheep- cov;,rs) 
11. A.' .......... is for children to play in (cage- garden- hospital- plane) 
12. The ............ is scared of the cat (lion- mouse- tiger- elephant) 
13. The .............. is a big animal (elephant- mouse- cat- ant) 
14. The colour of milk is ........... ( yello-vv- white- grey- blue) 
15. We get the honey from ............. ( ants - spiders -bees -flies ) 
16. It is bad to be ........... (brave- a liar- honest- helpful) 
17. A ........... is an animal that has a long neck ( giraffe- mouse - fox - sheep ) 
18. High school comes before .. ......... (elementarY school- intermediate school-
university- kindergarten) 
19. The hand is part of the ............ ( club - body - team -party ) 
2q. Ku\vait, Qatar, and'Babrain are ............. ｃｯｵｮｾｩ･ｳ＠ (American- Gulf-
European- African ) 
21. The ........... is the season when the ｖｾｲ･｡ｴｨ･ｲ＠ becomes hot ( \i\rin.ter - spring -
summer - fall ) 
22. The ............... catches thieves ( doctor -policeman- farmer- teacher ) 
23. A n1.other ........... her children ( kills - hits - loves -hates ) . 
24. There are ............ days in the Vleek ( ten- seven- eight- five ) 
25. \Ve hear sounds through our ............. ( nose - eye - ears - hand ) 
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Con1prehension Fluency Test- Part B 
Example: 
The co·vv gives us ............ (bread- n1ilk- honey- oil) 
1. At the school library '\Ve read .............. (pictures - stamps " pens " books) 
2. Chickens eat . . . . . . . . . . . . .. (bananas - meat - seeds - milk) 
3. A ................. treats patients (policeman- fighter- farmer- doctor) 
4. A ................. fights in the army Ｈｧｵｮｾ＠ pen- soldier- teacher) 
5. A ................. gives lessons at school (teacher- doctor- farmer- soldier) 
6. . .............. is the month of fasting ( Rajab- Sha¥.7aal-lvfoharam- Ramadan) 
7. . ........... falls in winter ( hot - wind - storm- rain ) 
8. A ........... is an anin1al ¥.Ti.th 'Wings (bat- dog- goat- mouse) 
9. \Ve see stars in the ............. ( afternoon - eveillng - noon- morning ) 
1 0. The carpenter makes the chair from ......... ( glasses -papers - thread -wood ) 
11. We buy fruit from the .......... ( bank - bakery - grocery - pharmacy ) 
12 .............. is a metal ( plastic- iron- clothes -paper ) 
13. The .......... ｾＮ＠ is an animal that can live with you in the house ( lion- fox - cat-
'\Vhale) 
14. The ............. can be ridden by man ( deer- dog - goat- horse ) 
.15. It is good to be ............ (a coward- a liar- brave- weak) 
16. Vl e use a ............ to travel on the sea (train - ship - car- bicycle ) 
17. A city is bigger than a .......... ( continent -world- town- ocean ) 
18. We learn in ...... .... ( cinema - street- bakery- school ) 
19. A ............. is a friendly animal ( fox -lion- dog - spider ) 
20. A ........... is a bird that eats meat (cat- chicken- falcon·- mouse) 
21. A ............... sews clothes ( tailor - carpenter- soldier - teacher ) 
22. A .............. makes a nest ill the tree ( elephant - giraffe - bird - lion ) 
23. \Ve put our money in the .............. ( oven- school - bank- bakery ) 
24. \Ve pray in the ............. (plane- bank- mosque.- theatre ) 
25. Vlater from the sea tastes .......... ( S\¥eet- salty- hairy- milky) 
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Example: 
1. Pim 
2. Jint 
.., 
.:>. Tam 
4. Blim 
5. Swad 
6. Gruss 
7. Chove 
8. skoosh 
9. tropm.ent 
10. plention 
11. Prejend 
12. Miction 
13. fitosal 
14. sabotack 
15. misprelture 
16. rebably 
17. Ambrahili 
18. prebalture 
19. catasbin 
20. myslU\VOOll 
21. Polonelist 
22. Delikeraties 
23. sholuteka 
24. zalotipik 
25.kariphanik 
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:Phoneme Deletion Test 
Example: 
Cat (K) at 
1. Rice (R) ice 
2. Nice (N) ice 
3. Faim (F) ann 
4. Slight (S) light 
5. Car (K) ar 
6. Shlne (SH) ine 
7. Bicycle (B) icycle · 
8. Gold (G) old 
9. Travel ( T) ravel 
10. Vehicle ( v) ehicle 
Example: 
Push (sh) pu 
1. Cup (p) leu 
2. Cold (D) koal 
, Shrink (K) sbrin .J. 
4. Host (T) hos 
5. Castle (L) kas 
6. Ram (lv1) ra 
7. Kitten (N) kitte 
8. Glaze (Z) glae 
9. Chaos ( S) kayo 
10.1V1outh (TH) mou 
Example: 
Simple (1\1) silple 
1. King (N) kig 
2. Woman (1\1) wo/an 
3. Frog (R) fog 
4. Silk (L) sik 
5. Begin (G) be/in 
6. Basket (K) baset 
7. Rapid (P) raid 
8. Teapot (BE) Tpot 
9. Bands (D) bans 
10. Catcher (CH) cater 
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Example: 
1. rum 
2. alk. 
"' 
..:>. dep 
"4. glev 
5. munt 
6. tesp 
7. sisp 
8. kaze 
9. klate 
lO.hirth 
11. tresk 
12. boach 
13. shold 
14. rolis 
15. skaff 
16. drevet 
17. remton 
18. tolgan 
19. jotasom 
20. bilpion 
21. caphoni. 
22.logadeth 
23. zaloshan 
24. mathezalish 
25. nahirokio 
Pseudo-word reading test 
Narm 
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Study 2· measures 
3rd Grade Arabic ｒ･｡､ｩｮｾ＠ ... ltccuracv .& Readin2 Speed Test1 
Text 1 \To\velized: "\7\lho 's telling the truth?" 
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Text 1 Non-Vowelized: "Good food" 
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Arabic Reading Comprehension Test1 
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This test is suitable for monolingual Arabic speaking children from grade 3 till grade I 0 (8 till 16 years old). 
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Morphological Production Test (Pseudo-roots) 
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